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Executive Summary

The United States Air Force conducted a five-year review of the remedies implemented at the

Installation Restoration Program (IRP) sites at Wright-Patterson Air Force Base (WPAFB). A

five-year review is required because hazardous substances, pollutants, or contaminants remaining

at one or more of the sites are above levels that allow for unlimited use and unrestricted

exposure. The purpose of the five-year review is to determine whether the action implemented at

each site remains protective of human health and the environment. This is the first five-year

review for the Groundwater Operable Unit (GWOU), and the second five-year review for the

remaining IRP sites at WPAFB.

Prior to the selection of a remedy, remedial investigations, and assessments of the nature and

extent of contamination were conducted. Based on the results of these investigations, remedial

action objectives (RAOs) were selected for each IRP site. These objectives were then used to

select the remedial actions for the site. During the five-year review, the selected action is

reviewed for its continued ability to achieve its goal of protection of human health and the

environment.

Current data from the Basewide Monitoring Program (BMP)/Long-Term Monitoring (LTM)

Program and from operation and maintenance (O&M) programs were reviewed. In particular,

these data were reviewed for exceedences of the RAOs, trends in contaminant concentrations,

and changes in contaminant distribution. The institutional controls implemented at the IRP sites

at WPAFB have achieved the primary RAO of preventing exposure to contaminated
groundwater and soil. Based on the data reviewed, the following conclusions were reached:

Source Control Operable Unit (SCOU) - The remedy was determined to be functioning as

intended. The remedy at the SCOU is protective of human health and the environment.

Continued performance of the existing remedy and institutional controls will prevent exposure to

contaminated media that could result in an unacceptable risk. Given the hydrogeology at

Operable Unit (OU) 1 and the lack of pathways for exposure to groundwater, the periodic

inconsistencies with hydraulic containment do not pose a threat to human health.

Recommendation for follow-up include evaluating the performance of extraction well (EW)-

0812 to improve effectiveness. WPAFB will be submitting a petition or minor Record of

Decision (ROD) change to revise the current monitoring program parameters applicable to Ohio

Administrative Code (OAC) 3745-27-12 and Resource Conservation and Recovery Act

Subtitle D 40 Code of Federal Regulation (CFRs) 258.61. Approved monitoring changes would

be subsequently incorporated into a revised BMP/LTM sampling plan.
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Off-Source Operable Unit (OSOU) - The remedy was determined to be functioning as intended.

The remedy at the OSOU is protective of human health and the environment. Implemented

institutional controls prevent exposure to contaminated groundwater and the remedial action

implemented at the SCOU has reduced the potential for migration of contaminants to the OSOU.

There were no issues noted and no recommendations for follow-up actions.

21 No Action (NA) Sites - The remedy was determined to be functioning as intended. The

remedy for the sites included in the 21 Sites ROD is protective of human health and the

environment Institutional controls are in place to prevent exposure to contaminated media that

could result in an unacceptable risk. There were no issues noted and no recommendations for

follow-up actions.

Spill Site (SP) 2, 3, and 10 - The remedy was determined to be functioning as intended. The

remedy is protective of human health because there are institutional controls in place to prevent

exposure to contaminated media that could result in an unacceptable risk. There were no issues

noted. WPAFB will propose changes to optimize the monitoring program for SP 2, 3, 10 that

would include eliminating soil gas monitoring and reducing the number of wells in the

monitoring program. Prior to implementing the changes, WPAFB will submit a revised

BMP/LTM plan to Ohio Environmental Protection Agency (OEPA) and United States

Environmental Protection Agency (USEPA) for review and approval.

41 NA Sites - The remedy was determined to be functioning as intended. The remedy is

protective of human health and the environment. Institutional controls are in place to prevent

exposure to contaminated media that could result in an unacceptable risk. There were no issues

noted and no recommendations for follow-up actions.

GWOU - The remedy was determined to be functioning as intended. The remedy for the

GWOU is protective because exposure pathways that could result in unacceptable risks are being

controlled. There were no issues noted. WPAFB is reviewing potential changes to optimize the

BMP/LTM Program that would include those recommendations noted for SP 2, 3, 10, a

reduction of metals monitoring, and optimization of volatile organic compound monitoring.

Prior to implementing changes. WPAFB will submit a revised BMP/LTM sampling plan to

OEPA and USEPA for review and approval.

Tables E-l through E-6 provides a summary of each of the RODs included in this five-year

review and issues raised during the review process.
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Table E-1
Five-Year Review Summary Form

Source Control Operable Unit

SITE IDENTIFICATION

Site name (from WasteLAN): Wright-Patterson Air Force Base

EPA ID (from WasteLAN): OH 7571724312

Region: V State:Ohio City/County: Dayton, Montgomery & Greene

SITE STATUS

NPL status: B Final D Deleted D Other (specify)

Remediation status (choose all that apply): D Under Construction (HI Operating D Complete

Multiple OUs?* [Si YES D NO Construction completion date: September, 1997

Has site been put into reuse? D YES H NO

REVIEW STATUS

Lead agency: D EPA D State D Tribe B Other Federal Agency (Wright-Patterson Air Force Base)

Author name: Treva Bashore, Sherm Siegal

Author title: Project Manager Author affiliation: WPAFB 88ABW/CEVO

Review period;" March 2000 to November 2004

Pate(s) of site inspection: Not applicable due to continuous presence at site.

Type of review:
S Post-SARA D Pre-SARA D NPL-Removal only
D Non-NPL Remedial Action Site D NPL State/Tribe-lead
D Regional Discretion

Review number: D1 (first) m 2 (second) D 3 (third) D Other (specify).

Triggering action:
D Actual RA Onsite Construction at OU #_
D Construction Completion
DOther (specify)

_D Actual RA Start at OU#
Previous Five- Year Review Report

Triggering action date (from WasteLAN): 04 720 / 2000

Due date (five years after triggering action date}: 04 / 20 / 2005
* ["OU" refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in
WasteLAN.]



Table E-1
Five-Year Review Summary Form

Source Control Operable Unit, cont'd.

The following issues were identified during the review for the SCOU: 1) Continued biomass
fouling and siltation problems within the extraction well system has required a more aggressive
cleaning and maintenance schedule than anticipated in the design; 2) A landfill cap settlement
survey has not been conducted within the last five years.

If recommendations are not accomplished it will not affect the whole structure and disable the
protectiveness of the entire site remedy. However, these are maintenance issues that require
ongoing upkeep to ensure the future protectiveness of the remedy in this OU.

ftocomiiMndBttons And Folow-up Actions:
Recommended changes to the O&M procedures are: 1) maintaining an aggressive cleaning and
maintenance schedule for the extraction wells; 2) evaluating the performance of EW-0812 to
improve effectiveness; and 3) conduct a landfill cap survey and LFs 8 and 10 during the
fall/winter 2005 time frame.

Changes to the BMP/LTM Program are also recommended. Remedial optimization and re-
evaluation is ongoing based upon years of data sets. Specific changes may include the deletion
of dioxins, pesticides, PCBs and SVOCs. Prior to implementing various recommendations,
WPAFB will submit a petition to revise the current monitoring program parameters applicable to
OAC 3745-27-12 and RCRA Subtitle D 40 CFR 258.61 to the regulatory agencies for review
and approval. Following petition approval, the changes will be incorporated into a revised
BMP/LTM sampling plan.
Protacthrene** Statement**):
The remedy at the SCOU is protective of human health and the environment. Continued
performance of the existing remedy and implemented institutional controls will prevent-exposure
to contaminated media that could result in an unacceptable risk.



Table E-2
Five-Year Review Summary Form

Off-Source Operable Unit

SITE IDENTIFICATION

Site name (from WasteLAN): Wright-Patterson Air Force Base

EPA ID (from WasteLAN): OH7571724312

Region: V | State: Ohio | City/County: Dayton, Montgomery & Greene

SITE STATUS

NPL status: El Final D Deleted D Other (specify)

Remediation status (choose all that apply): D Under Construction El Operating D Complete

Multiple OOs?* M YES D NO | Construction completion date: June 1994

Has site been put into reuse? D YES NO

REVIEW STATUS

Lead agency: D EPA D State D Tribe IE) Other Federal Agency Wright-Patterson Air Force Base

Author name: Treva Bashore, Sherm Siegal

Author title: Project Manager Author affiliation: WPAFB 88ABW/CEVO

Review period:" March 2000 to November 2004

Date(s) of site inspection: Not applicable due to continuous presence at site.

Type of review:
13 Post-SARA D Pre-SARA D NPL-Removal only
D Non-NPL Remedial Action Site D NPL State/Tribe-lead
D Regional Discretion

Review number: D 1 (first) B 2 (second) D 3 (third) D Other (specify).

Triggering action:
D Actual RA Onsite Construction at OU #_
D Construction Completion
D Other (specify)

D Actual RA Start at OU#_
Previous Five-Year Review Report

Triggering action date (from WasteLAN): 04 / 20 / 2000

Due date (five years after triggering action date): 04 / 20 / 2005
* ["OU" refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in
WasteLAN.]



Table E-2
Five-Year Review Summary Form
Off-Source Operable Unit, cont'd.

VOCs continue to be detected adjacent to the northeast comer of LF8 in the vicinity of Dupont
Way. However, there are no significant deviations in the site conditions that decisions regarding
remediation at the OSOU and SCOU were based upon.

If recommendations are not accomplished it will not affect the whole structure and disable the
protectiveness of the entire site remedy. However, these are maintenance issues that require
ongoing upkeep to ensure the future protectiveness of the remedy in this OU.

It is recommended that current LTM continue. The presence of VOCs northeast of LF8 may be
historical artifacts unrelated to LF8, or may be artifacts of contaminants that migrated from LF8
prior to remedial action. Given the hydrogeology at OU 1 and the lack of pathways for exposure
to groundwater, the presence of VOCs in this area does not pose a threat to human health.

ProtactfvwwM Statementf*):

The remedy at the OSOU is protective of human health and the environment. Implemented
institutional controls prevent exposure to contaminated groundwater and the remedial action
implemented at the SCOU has reduced the potential for migration to the OSOU.



Table E-3
Five-Year Review Summary Form

21 No Action Sites

SITE IDENTIFICATION

Site name (from WasteLAN): Wright-Patterson Air Force Base

EPA ID (from WasteLAN): OH7571724312

Region: V State: Ohio City/County: Dayton. Montgomery & Greene

SITE STATUS

NPL status: IHI Final D Deleted D Other (specify)

Remediation status (choose all that apply): a Under Construction 13 Operating

Multiple Oils?* m YES D NO Construction completion date: August

D Complete

1996

Has site been put into reuse? D YES 13 NO

REVIEW STATUS

Lead agency: D EPA D State D Tribe El Other Federal Agency Wright-Patterson Air Force Base

Author name: Treva Bashore, Sherm Siegal

Author title: Project Manager Author affiliation: WPAFB 88 ABW/CEVO

Review period:" March 2000 to November 2004

Date(s) of site inspection: Not applicable due to continuous presence at site.

Type of review:
m Post-SARA D Pre-SARA d NPL-Removal only
D Non-NPL Remedial Action Site D NPL State/Tribe-lead
D Regional Discretion

Review number D 1 (first) B 2 (second) D 3 (third) D Other (specify).

Triggering action:
D Actual RA Onsite Construction at OU #_
D Construction Completion
D Other (specify)

D Actual RA Start at OU#
IE) Previous Five-Year Review Report

Triggering action date (from WasteLAN): 04 / 20 /2000

Due date (five years after triggering action date): 0412012005
* ["OU" refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in
WasteLAN.]



Table E-3
Five-Year Review Summary Form

21 No Action Sites, conf d.

There were no issues identified during the Five-Year Review.

RscoyiMMiMMtions MM FoUown^i Actions!

There were no recommendation or follow-up actions required.

PratoctfvMMSS Statenwntfs):

The remedy for the sites included in the 21 Sites ROD is protective of human health and the
environment. Institutional controls are in place to control exposure pathways that could result in
unacceptable risks.



Table E-4
Five-Year Review Summary Form

Spill Sites 2, 3, and 10

SITE IDENTIFICATION

Site name (from WasteLAN): Wright-Patterson Air Force Base

EPA ID (from WasteLAN): OH 7571724312

Region: V State: Ohio City/County: Dayton. Montgomery & Greene

SITE STATUS

NPL status: B Final D Deleted D Other (specify)

Remediation status (choose all that apply): D Under Construction El Operating D Complete

Multiple OUs?' m YES D NO Construction completion date: September, 1997

Has site been put into reuse? DYES 3 NO

REVIEW STATUS

Lead agency: D EPA D State D Tribe El Other Federal Agency Wright-Patterson Air Force Base

Author name: Treva Bashore, Sherm Siegal

Author title: Project Manager Author affiliation: WPAFB 88ABW/CEVO

Review period:" March 2000 to November 2004

Date(s) of site inspection: Not applicable due to continuous presence at site.

Type of review:
IHI Post-SARA D Pre-SARA D NPL-Removal only
D Non-NPL Remedial Action Site D NPL StaterTribe-lead
D Regional Discretion

Review number: D 1 (first) H 2 (second) D 3 (third) DOther (specify).

Triggering action:
D Actual RA Onsite Construction at OU #_
D Construction Completion
D Other (specify)

D Actual RA Start at OU#
Previous Five-Year Review Report

Triggering action date (from WasteLAN): 04 / 20 /2005

Due date (five years after triggering action date): 0412012005
* ["OU" refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in
WasteLAN.]



Table E-4
Five-Year Review Summary Form

Spill Sites 2, 3, and 10, conf d.

There were no issues identified during the Five-Year Review.

RscoflmMKulfons and Follow*tip Actions!
Changes to the BMP/LTM program are recommended Remedial optimization and re-evaluation
is ongoing based upon years of data sets. Specific changes may include the deletion of
monitoring wells NEA-MW26-3S, OW-2, OW-4, PI 8-1, and P18-2 fiom me BMP/LTM
progiam. The continuation of soil gas monitoring will also be evaluated. Prior to implementing
changes to the monitoring program, a revised BMP/LTM plan and submitted to the regulatory
agencies for review and approval.

Based on the data to date, the remedy at SP 2, 3, and 10 is protective of human health and the
environment. Exposure pathways that could result in unacceptable risks are being controlled.



Table E-5
Five-Year Review Summary Form

41 No Action Sites

SITE IDENTIFICATION

Site name (from WasteLAN): Wright-Patterson Air Force Base

EPA ID (from WasteLAN}: OH 7571724312

State: Ohio City/County: Dav

SITE STATUS

r & Greene

NPL status: El Final D Deleted D Other (specify)

Remediation status (choose all that apply): D Under Construction B Operating D Complete

Multiple OUs?* BYES DNO | Construction completion date: August 1996

Has site been put into reuse? D YES H NO

REVIEW STATUS

Lead agency: D EPA D State D Tribe El Other Federal Agency Wright-Patterson Air Force Base

Author name: Treva Bashore, Sherm Siegal

Author title: Project Manager Author affiliation: WPAFB 88ABW/CEVO

Review period:" March 2000 to November 2004

Date(s) of site inspection: Not applicable due to continuous presence at site.

Type of review:
M Post-SARA D Pre-SARA D NPL-Removal only
D Non-NPL Remedial Action Site D NPL State/Tribe-lead
D Regional Discretion

Review number: D 1 (first) E 2 (second) D 3 (third) D Other (specify).

Triggering action:
D Actual RA Onsite Construction at OU #_
D Construction Completion
D Other (specify)

D Actual RA Start at OU#
Previous Five-Year Review Report

Triggering action date (from WasteLAN): 04 / 20 / 2000

Due date (five years after triggering action date): 0412012005
* ["OU" refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in
WasteLAN.]



Table E-5
Five-Year Review Summary Form

41 No Action Sites, conf d.

There were no issues identified during the Five-Year Review.

i and FoMow-up Actions:
There were no recommendation or follow-up actions required.

ProtecttvMiMs Statements):
The remedy for the sites included in the 41 Sites ROD is protective of human health and the
environment. Institutional controls are in place to control exposure pathways that could result in
unacceptable risks.



Table E-6
Five-Year Review Summary Form

Groundwater Operable Unit

SITE IDENTIFICATION

Site name (from WasteLAN): Wright-Patterson Air Force Base

EPA \D (from WasteLAN): OH7571724312

Region: V State: Ohio City/County: Dayton. Montgomery & Greene

SITE STATUS

NPL status: El Final D Deleted D Other (specify)

Remediation status (choose all that apply): D Under Construction IE! Operating D Complete

Multiple OUs?* I3 YES DNO Construction completion date: October 1999

Has site been put into reuse? D YES S NO

REVIEW STATUS

Lead agency: D EPA D State D Tribe IHl Other Federal Agency Wright-Patterson Air Force Base

Author name: Treva Bashore, Sherm Siegal

Author title: Project Manager Author affiliation: WPAFB 88ABW/CEVO

Review period:" October 1999 to November 2004

Date(s) of site inspection: Not Applicable

Type of review:
IEI Post-SARA D Pre-SARA D NPL-Removal only
D Non-NPL Remedial Action Site D NPL State/Tribe-lead
D Regional Discretion

Review number: B 1 (first) D 2 (second) D 3 (third) DOther (specify).

Triggering action:
D Actual RA Onsrte Construction at OU #_

Construction Completion
D Other (specify)

O Actual RA Start at OU#
Previous Five-Year Review Report

Triggering action date (from WasteLAN): 3/10/2000

Due date (five years after triggering action date): 03 /10 / 2005
* ["OU" refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in
WasteLAN.]



Table E-6
Five-Year Review Summary Form

Groundwater Operable Unit, conf d.

There were no issues identified during the Five-Year Review.

R^conMMfMMDons MM Fomwuf-op Actions:
Changes to the BMP/LTM program are also recommended. Remedial optimization and re-
evaluation is ongoing based upon years of data sets. In addition to the recommended changes to
the BMP/LTM program noted for the SCOU and SP2, 3 1 0, a reduction in metals monitoring in
the GWOU will specifically be evaluated. Prior to implementing changes to the monitoring
piogiam, a revised BMP/LTM plan and submitted to the regulatory agencies for review and
approval.

The remedy for the GWOU is protective of human health and the environment Exposure
pathways that could result in unacceptable risks are being controlled.
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1.0 Introduction

The United States Air Force (USAF) conducted a five-year review of the remedies implemented

at Installation Restoration Program (IRP) sites at Wright-Patterson Air Force Base (WPAFB),

Ohio (Figure 1-1). This review was conducted for the period March 2000 through November

2004.

This five-year review covers all 67 IRP sites currently identified in Records of Decision (RODs)

at WPAFB. The remedies for the 67 IRP sites are documented in six RODs. These RODs

include:

Record of Decision, Source Control Operable Unit, Landfills 8 and 10, May 24, 1993;
and subsequent Explanation of Significant Differences, 26 March 1997

Record of Decision Off-Source Operable Unit and Final Remedial Action, Landfills 8
and 10, 30 June 1994

Record of Decision for 21 No Action Sites, 26 August 1996

Record of Decision for Spill Sites 2, 3, and 10 (Operable Unit 2), 30 September 1997

Record of Decision for 41 No Action Sites at Wright-Patterson Air Force Base,
20 August 1998

Record of Decision for the Groundwater Operable Unit, 29 September 1999.

The RODs are provided as Attachment 1 of this document.

The review presented herein is the first five-year review for the Groundwater Operable Unit

(GWOU), and the second five-year review for the remaining IRP sites at WPAFB. The first

five-year review, which did not include the GWOU, was conducted in 1999 and finalized in

March, 2000. The GWOU was not included in the first five-year review because the remedy had

not yet been implemented. The trigger date for the start of the five-year review periods at

WPAFB was September 3, 1994, when remedial action began on the Source Control Operable

Unit (SCOU) for landfills (LF) 8 and 10. The IRP sites were reviewed because hazardous

substances, pollutants, or contaminants remaining at one or more of the sites are above levels

that allow for unlimited use and unrestricted exposure.

N:\3\829564\5YrReview\Final01 06\5YrFinal Feb06.doc
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1.1 Purpose and Authority
The purpose of the five-year review is to determine whether the remedy implemented at each site

is protective of human health and the environment. The methods, findings, and conclusion of

reviews are documented in Five-Year Review reports. In addition, Five-Year Review reports

identify issues found during the review, if any, and recommendations to address them.

This Five-Year Review Report is being prepared pursuant to the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA) Section 121 and the National

Contingency Plan (NCP). CERCLA Section 121 states:

"If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such remedial
action no less often than each five years after the initiation of such remedial action to
assure that human health and the environment are being protected by the remedial action
being implemented. In addition, if upon such review it is the judgment of the President
that action is appropriate at such site in accordance with section [104] or [106], the

' President shall take or require such action. The President shall report to the Congress a
list of facilities for which such review is required, the results of all such reviews, and any
actions taken as a result of such reviews."

The USAF interpreted this requirement further in the NCP, Title 40 of the Code of Federal

Regulations (CFR) Part 300, Subpart E, Section 300.430(f)(4)(ii) which states:

"If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every
five years after the initiation of the selected remedial action."

12 Document Organization
This document is organized as follows:

Section 1.0 - Introduction: presents a brief overview of the sites included in the five-year

review, the purpose and authority of the five-year review, and trigger date for the review.

Section 2.0 - Background: presents a background of the site conditions and operable units (OU)

to be evaluated at WPAFB.

Sections 3.0 through 8.0 - the remainder of the document are organized by ROD, in

chronological order, and include the major evaluation of the five-year review. Each chapter was

N:\3\829564\5Yr Review\Final 01_06\5YrFinal_Feb06.doc
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prepared in stand-alone format so that it can be extracted from the compendium. The format of

each chapter is organized as follows: . . •

• X.1 Site Chronologies ,
• X.2 Background

, • X.3 Remedial Actions
• X.4 Progress Since Last Five-Year Review
• X.5 Five-Year Review Process
• X!6 Technical Assessment - • .
• X.7 Issues • :

• X.8 Recommendations and Follow-up Actions

Section 9.0 - Protectiveness Statements: presents the protectiveness statements for each of the

six RODs.

Section 10.0 - Next Review: presents the anticipated date of the next five-year review.

Section 11.0 - References.

N:\3\829564\5 Yr Review\Final 01_06\5YrFinal_Jan06.doc
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2.0 Background of WPAFB

2.1 Background

WPAFB is located in southwestern Ohio, east of the city of Dayton, and adjacent to the city of

Fairborn (Figure 1-1). The base is approximately 60 miles north of Cincinnati and 50 miles west

of Columbus, and occupies approximately 8,500 acres of Greene and Montgomery Counties,

immediately adjacent to Clark County. WPAFB employs approximately 24,000 civilian and

military personnel.

The base is divided into three administrative areas: A, B, and C (Figure 2-1). Areas A and C

suiTound Patterson Field, an active USAF airfield. Area B is located southwest of Areas A and

C, and contains Wright Field, an inactive airfield. Areas A and C, and Area B are separated by

State Route 444 and ConRail Corporation railroad tracks. Areas A and C encompass

5,711 acres. Area A is primarily comprised of building complexes and Area C is primarily

comprised of active runways and flight facilities. Area B encompasses approximately

2,800 acres, and contains a complex of buildings and three runways that are no longer utilized

for flying, except occasionally when aircraft are flown in for exhibition at the Air Force

Museum. Current and historical operations are oriented more toward industrial usage in general,

and research and development in particular. Current and historical operations that have occurred

in Areas A and C include:

• Aircraft and vehicle fueling
• Aircraft and vehicle maintenance

• Runway and aircraft deicing
• Munitions and explosive ordnance disposal
• Warehousing and storage
• Small arms training
• Steam and electrical generation
• General site maintenance (roads, mowing, etc.)
• Miscellaneous disposal
• Office operations and classroom instruction.

2.2 Environmental History

Environmental investigations at WPAFB are conducted under the IRP. The U.S. Department of

Defense developed the IRP to identify, assess, and control potential environmental

contamination that may have resulted from past operations and waste disposal practices. The
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IRP, an element of the Defense Environmental Restoration Program, is a part of the

environmental program at each Department of Defense (DoD) installation. At WPAFB, the IRP

is administered by the 88th Air Base Wing, Air Force Materiel Command, through the IRP

office. The base IRP is regulated under CERCLA, the Federal Facility Agreement with the

United States Environmental Protection Agency (USEPA) Region 5, and the Orders on Consent

with the Ohio Environmental Protection Agency (OEPA). WPAFB currently has identified 68

IRP sites (IT, 1999a). Locations of the IRP sites are shown on Figure 2-2 and 2-3.

WPAFB has grouped all confirmed or suspected sites requiring investigation and

characterization into 11 geographically-based source OUs (designated OU 1 through 11), and

one GWOU. Remedies for 11 source OUs were included in five separate RODs.

Source control measures were implemented at those IRP sites that posed an unacceptable risk to

human health and the environment. These measures either reduced the risk to acceptable levels

or eliminated exposure pathways. Other IRP sites exhibited low, acceptable levels of risk. No

cleanup action was warranted because of the low frequency of human exposure based on current

land use. For those sites where the "No Action" (NA) alternative was determined to be the

preferred remedy (as stated in their respective RODs), the remedy included access restrictions

and institutional controls to prevent exposure to contaminants remaining on-site. The NA

alternative also included monitoring of groundwater under the GWOU. Investigations conducted

at the source OUs indicated the presence of several groundwater contaminants in various

locations throughout the Base. These contaminants occur both as definable plumes and as

isolated occurrences. Groundwater contaminants at WPAFB may be transported from one area

to others, co-mingle, and may also move to remote portions of the Base. Therefore groundwater,

surface water, and sediment contaminants from each of the 11 OUs, and groundwater

contaminants that were not attributable to a known source on WPAFB, were combined to form

the GWOU for removal activities under the Basewide Monitoring Program (BMP). The purpose

of the BMP was to evaluate contaminant movements, assess the risks posed to human health and

the environment, and design a remedy [primarily Long-Term Monitoring (LTM)]. The remedy

for the GWOU was included in the sixth R.OD prepared for IRP sites at WPAFB. The GWOU is

currently monitored under the BMP/LTM Program. Plate 1 presents the entire monitoring well

network for WPAFB. The monitoring well network for the BMP/LTM Program, including the

GWOU, is a subset of these wells. Specifics of what wells are used as piezometers and what

wells are monitored for analytical parameters are detailed in the BMP/LTM reports.
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2.3 Site Characteristics of WPAFB
2.3.1 Generalized Geologic Setting

Geologically, WPAFB is located within the til l plains section of the central lowlands

physiographic province (Fenneman, 1938). The land surface of the region is generally flat to

gently rolling with streams and rivers forming level flood plains. Topographic relief in the area

of WPAFB is the result of glacial deposition activity from the Wisconsin glaciation of the

Pleistocene Age. Land surface elevations range from approximately 950 feet (ft) on top of the

ridge in the southern portion of Area B to approximately 790 ft along Springfield Street in the

northern portion of Area B.

The geologic description and history of WPAFB is based on discussion presented in Morris and

Spieker (1966), Dumouchelle and others (1993), data collected during the WPAFB RIs, and a

series of Technical Memoranda (TM) prepared as part of the BMP for the GWOU. The TM's,

which provide specific detailed information and analysis regarding the geology and

hydrogeology found at WPAFB as it relates to contamination are listed as follows:

• BMP Background Technical Memorandum (IT, 1996a)
• BMP Field Activities Technical Memorandum (IT, 1996b)
• BMP Groundwaier Flow Modeling Technical Memorandum (IT, 1997a)

2.3.2 Geologic and Hydrogeologic Description

WPAFB and the present day Mad River overlie a buried Pleistocene valley. Bedrock underlying

WPAFB consists primarily of fine-grained, soft, calcareous, fissile shale with thin beds of

limestone deposited during late Ordovician time. Area B overlies a bedrock ridge in the eastern

portion of the Area and a deep stage valley to the west. The bedrock ridge extends north and

south from Huffman Dam through Area B toward the southeast. Upland hydrogeology is

dominant in the area. The remainder of Area B overlays Richmondian Shale.

The bedrock valley in the region is filled with unconsolidated valley train type sediments

consisting of glacial outwash, glacial t i l l layers, and modem alluvial deposits. Valley train

deposits consist predominantly of sand and pebble gravel mixtures with local discontinuous silt

and clay layers.

Hydraul ical ly, WPAFB is located within the Mad River valley of the Great Miami River Basin.

The Mad River empties into the Great Miami River near downtown Dayton. OH, approximately
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three miles downstream (southwest) of the site. Several surface water bodies are located within

the WPAFB and include:

• Hebble Creek
• Trout Creek
• Bass Lake
• Twin Lakes
• Gravel Lake
• Huffman Reserve lake
• Drainage ditches located adjacent to roads, and
• Wetlands.

Groundwater at the site is defined as part of the Mad River Aquifer, which is part of the Miami

Valley Buried Aquifer, a sole source aquifer. The Buried Valley Aquifer is a prolific source of

water and is highly utilized as a municipal and industrial source. Groundwater extraction in the

vicinity of WPAFB occurs at the City of Dayton Huffman Dam wellfield and at the Rohrer's

Island wellfield; two City of Fairborn wellfields; the WPAFB Springfield Street, Skeel Road,

and Water Road wellfields; Wright-State University; and the southwest boundary line of the

groundwater removal action currently active on WPAFB.

The Buried Valley Aquifer within the area is a designated sole source aquifer under Section

1424(e) of the Safe Drinking Water Act (SDWA) and the Ohio Administrative Code (OAC) Rule

3745-27-07(B)(5). The aquifer is generally confined to the buried valleys.

Groundwater is recharged through infiltration of precipitation, groundwater flow into the area,

and infiltration of surface water. Groundwater discharges from the area include groundwater

flow out of the area; evapotranspiration from lakes, wetlands, and vegetated areas; groundwater

extraction at numerous wellfields; and discharge into the Mad River. The BMP Groundwater

Flow Modeling Technical Memorandum (IT, 1997a) details water balance for the aquifer.

Section 2.3.3 Groundwater Occurrence at WPAFB

Groundwater throughout associated OUs and the Groundwater Operable Unit at WPAFB occurs

at a wide range of depths and elevations. These variations can be attributed to the various

aquifer types present in the region and individual site proximity to recharge areas. Aquifer types

in the region include the water table aquifers that occur in the coarse-grained deposits found in

most valley locations and in the fine-grained (silts and clays) and t i l l deposits found in the h i l l

regions. Groundwater can also be found in semi-confined aquifers and in bedrock. Bedrock
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however, is not considered a viable water producing aquifer. Hydraulic permeability in the hill

and valley regions of WPAFB varies widely, and is especially limited within the upland areas of

the base.

Within OU1, depth to groundwater ranges from approximately 3 feet, below ground surface

(bgs) to approximately 35 feet, bgs at LF8 in the monitoring wells and averages approximately

45 to 50 feet, bgs in operating extraction wells. At LF10, depth to groundwater ranges from

approximately 9 to 100 feet, bgs. In LF10 extraction wells depth to water ranges from

approximately 30 to 84 feet, bgs, in properly operating extraction wells. Groundwater may be

perched or intermittent within the upper portions of the Operable Unit while some locations are

dry.

The sites that comprise the 21 No Action Sites are OUs 2 (including Spill Sites 2, 3 and 10), 3, 5,

6 and 10 and are located primarily in the coarse valley train deposits. Depth to water at the 21

No Action Sites range from approximately 7 to 33 feet, bgs. The 41 No Action Sites are located

in both the hill and valley regions of the Base. Depth to water at these sites ranges from

approximately 6.5 feet, bgs at Spill Site 11 in the Area B hil l area to 25 feet, bgs at LF5 in the

valley region of Area C." Some sites located within the upper portion of the base may have

perched intermittent groundwater or dry conditions.
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3.0 Five-Year Review - SCOU, LFs 8 and 10

The SCOU ROD (WPAFB, 1993a) addresses the remediation for LFs 8 and 10. The ROD

addresses hazards posed by specific environmental media. The SCOU does not specifically
*address groundwater already affected by LFs 8 and 10 (i.e., down gradient); this potential hazard

was addressed in the Off-Source Operable Unit (OSOU) ROD (WPAFB, 1994). However, the

OSOU ROD (discussed in Section 4) adopted the remedy presented in the SCOU ROD, which

includes off-site monitoring as the final cleanup remedy for LFs 8 and 10, and determined that

the NA alternative is protective of human health and the environment for those areas outside of

LFs 8 and 10.

A five-year review for the SCOU is necessary to determine whether the remedial actions

implemented remains protective of human health and the environment. In the future, if portions

of WPAFB are sold for residential development, for example, the appropriate land use would

need to be evaluated for those specific applications.

3.1 Site Chronology
A chronology of important and relevant dates for the SCOU is provided in Table 3-1.

3.2 Background
LFs 8 and 10 are located in the northeast comer of Area B at WPAFB, in the area bounded by

•

National, Kaufman, and Zink Roads (Figure 3-1). LFS covers approximately 11 acres, and LF 10

covers approximately 8 acres. Currently, the entire area encompassing the LFs are fenced and

posted as "Off Limits." This area is adjacent to The Woods (a privatized military housing area

previously known as Woodland Hills), with private homes on Zink and National Roads, and a

subdivision in the area south of the LFs. LFs 8 and 10 are separated by roughly 1,000 feet (ft)

with an unnamed tributary to Hebble Creek running through the area.

Currently, both LFs are capped, covered with low vegetation, and contain monitoring wells

(MWs), leachate extraction wells (EWs), and gas collection wells. Access to the LFs is restricted

via fencing and locked gates with signage. LF10 is split into two areas, LF10 North and South,

with LF10 North covering approximately 285,000 square feet (sq ft) and LF10 South covering

approximately 123,000 sq ft. WPAFB performed a preliminary evaluation for potentially using

LFs 8 and 10 for recreation; however, there no current plans to actively pursue such reuse

options.
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32.1 History at Contamination
LF8 was operated from about 1947 until the early 1970s and received waste from Area B. Both

general refuse and hazardous materials were disposed in the LF using trench-and-cover methods.

The total volume of waste material buried in LFS is estimated at 187300 cubic yards (WPAFB,

1993a). LF10 was operated from 1965 until the early 1970s, and received waste from all areas

of WPAFB. Like LF8, both general refuse and hazardous materials were disposed in LF10

using trcnch-and-cover methods. The total volume of waste material buried is estimated at

171,600 cubic yards (WPAFB, 1993a).

322 MtU Response
Initial response actions taken at LFs 8 and 10 include the following:

• June 1989 - Placement of dirt gravel and lime over a leachate seep closest to the
Woodland Hills residential area.

• March 1991 - Installation of a passive temporary leachate collection system along the
northern and eastern slopes of LF10.

• 1990 - Military housing units north of LFS and east of LF10 adjacent to the LFs were
vacated. Selected housing units were reoccupied in 1992. Reoccupied units were
equipped with continuous methane monitors.

£23 Basis forT&ng Action
The basis for taking action (implementing a remedial action at LFs 8 and 10) was to control the,

then, current and potential risks posed by contamination migrating from the LFs. Significant

chemical contamination was detected in the soil, leachale, and LF gasses of LFs 8 and 10. A

qualitative risk assessment was conducted for the SCOU. Contaminants that exceeded

preliminary remediation goal(s) (PRO) are summarized in Table 3-2.

3J3 Remedisl Actions

3L3LT Remedy Selection
The remedial actions implemented at the SCOU addresses a portion of the overall remediation

for LFs 8 and 10. The implemented remedy addresses the following environmental media and

potential hazards:

• LF wastes and soils

• Leachate
• LF gases
• Ambient (breathing) air
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• Private water sources.

The SCOU does not address groundwater already affected by LFs 8 and 10 (i.e., down gradient).

This potential hazard was addressed in the OSOU ROD, discussed in Section 4.0.

3.3.2 SCOU Remedial Action Objectives
Significant chemical contamination was detected in the soil, leachate, and LF gases of LFs 8 and

10. The chemicals of concern were found to be unevenly distributed throughout both LFs, which

is expected from a trench-and-cover burial operation. Based on historical data and data collected

during the remedial investigation (RI), no extremely high and isolated contaminant

concentrations were found that would indicate leaking buried containers or localized hazardous

waste disposal areas. Furthermore, LFs 8 and 10 were found to be essentially the same in terms

of the types and concentrations of contaminants. This conclusion is important in that the clean-

up alternative selected for the SCOU is the same at both LFs.

Si

The overall goal of the SCOU for remedial response actions at LFs 8 and 10 was to protect

human health and the environment. The principal media and general remedial action objectives

(RAO) for the SCOU were as follows:

Media

Soil/LF Contents

LFGas

Leachate/Leachate Seeps

Private Wells (Ground Water)

General RAO

To prevent direct contact with and dermal absorption and ingestion of the contaminated soils
and LF contents; control surface water runoff, ponding, and erosion; to prevent or reduce
infiltration and production of leachate; and to control dust emissions to meet ambient air
exposure criteria.

To prevent inhalation of gases and the potential for explosion by controlling LF gases, and to
meet ambient air exposure criteria.

To prevent contaminants of interest in leachate from migrating to surface waters and ground
waters; to prevent dermal absorption and ingestion of this leachate; and to reduce/eliminate
on-site leachate generation.

To prevent ingestion, dermal absorption, and inhalation of contaminants.

To achieve these goals, Alternative 3 from the ROD was selected for the SCOU of LFs 8 and 10.

Components of Alternative 3, as given in the SCOU ROD, included:

• Clay cap to limit surface water infiltration, leachate generation, LF gas emissions,
erosion, and contact with LF contaminants.

• Leachate collection through a system of wells installed within and surrounding the
LFs.
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• Leachate treatment including metals removal, aerobic biological treatment, and micro-
pollutant removal by carbon adsorption.

• Release of treated leachate into surface waters through National Pollution Discharge
Elimination System (NPDES) permit

• LF gas collection and treatment using an enclosed ground flare.

• Long term monitoring of leachate, gas collection and treatment systems.

• Public water supplied to all private homes along Zink and National Roads.

• Access restrictions including fencing, warning signs, security patrols and institutional
controls (i.e., land-use restrictions).

The following deviations were made to the selected remedy:

• The proposed clay cap was replaced with alternate barrier layers consisting of a
geosynthetic clay liner and geomembrane.

• Leachate wells were installed only within the landfill boundaries.

• Leachate is discharged to the City of Fairbom Publicly Owned Treatment Works
(POTW). This was determined to be a significant change to the remedy stated in the
ROD; therefore, an Explanation of Significant Differences (ESD) (WPAFB, 1997a)
was prepared and approved to allow for this remedy deviation.

13L3 Remedy iû jfeuMinMfon
The current remedial system at IPs 8 and 10 includes the landfill cap, landfill gas collection and

treatment, and leachate collection/discharge system based on the design presented in the Design

Package Number 1 Source Control Operable Unit Three Systems Design, Landfills 8 and 10,

Wright-Patterson Air Force Base, Ohio (IT, 1994b). The LF caps, LF gas collection and

treatment system, and the leachate collection/discharge system were installed between October

1994 and September 1997. Final certification of completion was dated June 16, 1998. The

leachate discharge pipeline to the City of Fairbom POTW was installed during May through June

1997. The following sections provide a summary description of the remedial systems.

LFB MtfLfy0Gqp System

The cap system installed at LFs 8 and 10 consists of the LF cap and the drainage system as

specified by OEPA regulations for sanitary LF closure [Ohio Administrative Code (OAC)

3745-27-I2J, which meet requirements of Resource Conservation and Recovery Act (RCRA),

Subtitle D (40 CFR 258). Placement of this cap system reduces direct contact with on-site
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contaminants and minimizes on-site contamination from spreading, by diminishing rainwater

infiltration and erosion.

Site preparation activities consisted of the following:

• Grading to a maximum slope of 4:1 and a minimum slope of 5% to promote runoff
and prevent erosion.

• Compaction of waste present in the trenches to reduce long-term settlement. .

• Removal of waste materials in trenches located outside the LF cap boundaries.

The cap consists of a geosynthetic clay liner, coupled with a synthetic geomembrane as the

primary components to minimize infiltration. A perimeter drain was installed to route infiltration

through the vegetative layer, to the lined surface channels. Swales convey the run-off to storm

drains that discharge into the existing water courses.

Further information concerning the constructed LF cap system is presented in the Independent

Engineer's Certification Report for Operable Unit 1, Phase I (IT, 1997c).

3.3.32 Landfill Gas Collection and Treatment System
The Landfill Gas Collection and Treatment Systems installed at LFs 8 and 10 are designed to

remove and dispose, in an environmentally sound manner, the gas generated within the LFs, and

to collect the condensate produced from the gas extraction process. Installation and operation of

LF gas collection and treatment systems are necessary to comply with laws and regulations, and

to mitigate concerns arising from LF gas generation. Primary concerns regarding LF gas
generation include fire, explosion, health hazards, and odor.

The LF gas collection and treatment systems consist of the following major components:

• Vertical gas EWs

• Horizontal gas vent layer

• LF gas collection header and piping system

• Condensate collection lines and sumps

• Extraction blower and ancillary equipment

• Flare system
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• Gas barrier trench (GET) [The GBT is a secondary system to the primary LF gas
collection system at LF10 only].

Each of these major components is described in the Operable Unit 1 - Landfill 8 and 10 Final

Operation and Maintenance Plan (Kekhner, 1997).

3313 LMcfMtoGofedfon System
The Leachate Collection System installed at LFs 8 and 10 is designed to remove, in an

environmentally sound manner, the leachate generated within the LFs. Installation and operation

of the leachate collection system is necessary to comply with laws and regulations and to

mitigate concerns arising from leachate generation and movement

The Leachate Collection System consists of the following major components:

• Leachate collection wells (both within and along the perimeter of the LFs).
• Well pumps.
• Leachate transfer system.

Each of these major components are described in the Operable Unit 1 - Landfill 8 and 10 Final

Operation and Maintenance Plan (Kekhner, 1997).

Consistent with the ESD discussed in Section 3.3.2, a 2-inch-diameter high-density polyethylene

(HOPE) force main was installed from the main leachate collection sump to a Faiiborn sanitary

sewer manhole along Zink Road, south of the site. The leachate then flows to the City of

Fairbom POTW for treatment.

3315 Ins&utiontl Contfots
Site controls limiting access to the LFs include fencing around the perimeter of each LF, with

locked gates and signage. Site controls are maintained by a contractor in accordance with a

maintenance contract administered by the IRP office at WPAFB. hi addition to the site controls,

WPAFB implements various institutional controls to ensure that digging or excavation at LFs 8

and 10 remains restricted. These institutional controls include:

• Review of plans/specifications for on-base construction by the WPAFB IRP office.

• Submittal and approval of Air Force Form 103 to the WPAFB Civil Engineering
office prior to anyone excavating or digging anywhere within base boundaries.
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• Submittal and approval of AF Form 813 to the WPAFB IRP office prior to
construction activities anywhere with an IRP site.

These institutional controls and site controls are currently summarized, and documented in a

Land Use Control (LUC) Plan (Shaw, 2006) at WPAFB.

3.3.4 System Operation and Maintenance
The three primary concerns regarding the long-term performance of the LFs 8 and 10 cover are

erosion, settlement, and water ponding. This section describes the manner by which the LFs are

monitored to detect and repair problems associated with these three conditions. A maintenance

contractor inspects LFs, performs operation and maintenance (O&M) activities, and reports on

conditions in monthly status reports to WPAFB. The following sections summarize O&M

requirements.

3.3.4.1 Erosion Control
Many erosion control materials are in place to help prevent or slow down the occurrences of ero-

sion. These items are trees, bushes, berms, drainage control, and a well established turf over the

entire area of LFs 8 and 10. Along with natural erosion control, there have also been man-made

features added to help prevent erosion including perimeter ditches lined with gravel, running

entirely around LF10 North and LF10 South. LFS has a lined perimeter ditch about two-thirds of

the way around covering all sides, except for the west side. The west side of LFS has an eleva-

tion higher than the remaining sides and a double diversion ditch. Inside the three perimeter

ditches there are storm drains, which collect the water and distribute it to the drainage culverts.

3.3.4.2 Settlement Monitoring
The general fill and topsoil components of LFs 8 and 10 were placed and compacted in a manner

designed to prevent settlement. To determine if post construction settlement has occurred,

settlement monuments were installed on the LFs. A total of eight monuments were installed;

three on LFS, two on LF10 South, and three on LF10 North. These monuments are periodically

surveyed to determine if post construction settlement is occurring. The last settlement

monitoring was conducted in 1998, results were provided in the previous Five-Year Review (IT,

2000) and are discussed in Section 3.5.4.1. The next survey is scheduled for fall 2005.

3.3.4.3 Surface Water Management
The LFs and adjacent areas were graded to direct surface runoff toward the drains installed in the

perimeter swale around each LF. Surface water runoff from LFS is ultimately discharged into

the creek, in the valley, between LF 8 and LF10 South via storm drains and a rip-rap swale.
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Runoff from LF10 North is ultimately discharged into a drainage ditch on the west side of

Shields Avenue, near the intersection of Shields Avenue and Kauffman Avenue. Runoff from

LF10 South is ultimately discharged into the unnamed tributary between LFs 8 and 10. Down-

drains take runoff from the top of each LF and divert it to the storm drain system for each LF.

Perimeter drains take the water coming off the HDPE liner and route it to the perimeter swales.

Rip-rap was placed at the outfall of each of the perimeter drains to prevent erosion.

33A4 UmdHIGtsCoUection and Treatment System

The purpose of the OU1 explosive gas monitoring is to determine the effectiveness of the LF gas

collection system in establishing a capture zone that extends outside the LF boundaries, so that

migration of explosive gas beyond the LF boundaries is prevented (Kelchner, 1997; IT, 1998b).

Methane is combustible at concentrations in air between 5 and 15 percent As noted in the previ-

ous Five- Year Review (TT, 2000), additional monitoring points were installed at the northern

limits of LFS to verify gas limits, in response to the presence of combustible gases observed in

several wells during monitoring in 1998. Additional punchoar locations were also included

around the vicinity of the well location with elevated readings. Locations adjacent to the

surrounding houses are monitored by measuring soil vapor in open, small-diameter boreholes,

approximately two-ft in depth, created by slide hammer and rod during each monitoring event

The northern portion of the GBT located along the eastern boundary of LF10, has in the past,

intermittently collected water. During these times methane levels were not monitored at this

point The southern portion of the GBT has consistently remained dry. The GBT was designed

as a secondary system as a backup to the primary LFG collection system. Although it was

intended as an additional protective measure and not as an LFG collection device, the GBT was

connected to the LFG system in May 1999 due to high methane levels in LFS and LF10

monitoring points (IT, 2000).

2JL45
The leachate collection system is monitored by measuring groundwater levels, so as to evaluate

the impact of the extraction system on the water levels in the vicinity of the LFs. The Design

Package Number 1. Final (100%) Design (IT, 1994b) states that "the leachate collection system

shall establish a capture zone that extends outside the LF boundaries, as determined by

groundwater level measurements." These groundwater level measurements are taken quarterly,

and reported as part of the BMP/LTM Program.
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The goal of the extraction system at LF8 is to provide capture on the downgradient portion of the

LF (east and northeast sides) that prevents migration of the dilute leachate and groundwater

passing through and under LF8. As the regional groundwater flow direction in this area is from

west to eastT the EWs have been configured at the downgradient boundary to the LF providing

the necessary capture. As noted in the previous Five-Year Review (IT, 2000), wells in the

central portion of LF8 (EW-0807 and EW^OSIO) were not providing adequate capture. To

improve the capture zones of these and other EW, additional maintenance requirements were

implemented at LF8. These items included the inspection and repair of selected EWs and pumps

to correct any system weaknesses.

At LF10, objective of the extraction system is to maintain groundwater levels below the eleva-

tion of the bottom of the LF, in order to prevent water from mixing with the waste at the LF.

LF10 represents a local hydrologic high, where groundwater from outside the LF does not

contribute substantially to leachate generation. Therefore, by controlling the groundwater levels,,

the impact of the LF10 leachate on the environment is minimized. The effectiveness of the LF10

extraction system is evaluated by comparing the elevation of the water-table to the elevation of

the LF bottom. The system is achieving the stated goal, as long as the water-table is below the

LF bottom. The EWs serve the purpose of lowering the water-table rather than creating a

uniform capture zone under LF10. As noted in the previous Five-Year Review (IT, 2000), the

EWs at LF10 did not appear to be maintaining the water level below the bottom of the LF

material. To increase the effectiveness of the EWs, additional maintenance requirements were

implemented at LF10. These items included the inspection and repair of selected EWs and

pumps to correct system weaknesses.

3.3.4.6 Leachate Treatment and Disposal

To comply with the conditions specified in the City of Fairbom sewer discharge permit, one

sample per quarter is collected from the discharge line of the effluent collection system. One

sample from each quarter was analyzed for volatile organic compounds (VOC), inorganics, oil

and grease, total suspended solids, chemical oxygen demand (COD), and pH.

3.4 Progress Since the Last Five-Year Review
Issues for LF8 and 10 presented in the preceding Five-Year Review (IT, 2000) included:

• Buildup of LF gases in LFs 8 and 10.

• Wells in the central portion of LFS (EW-0807 and EW-0810) were not providing
adequate capture.
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• EWs, in some locations, at LF10 did not appear to be maintaining the water level
below the bottom of the LF material.

Recommendations for LFs 8 and 10 presented in the previous Five-Year Review (IT, 2000)

included:

• Reevaluate compliance levels and if appropriate, prepare an ESD.
• Continue monitoring LF gas.
• Continue monitoring LF erosion and settlement
• Continue monitoring groundwater and groundwater elevations.

Actions taken at LFs 8 and 10 since the previous Five-Year Review (IT, 2000) include:

• Remove and repair extraction pumps.
• Refurbish extraction well screens.
• Maintain erosion control measures.
• Maintain vegetation growth on LF and surrounding areas.
• Groundwater monitoring under the GWOU.

In addition to these actions, WPAFB has prepared a LUC Plan (Shaw* 2006) to identify the site

controls for the IRP sites and entities responsible for maintaining the site controls. The LUC

Plan also identifies the institutional controls, or processes and mechanisms, to be used to ensure

that land-use activities remain compatible with die underlying risk assessment assumptions for

each of the IRP sites.

15 Five-Year Review Process
The five-year review was completed following USEPA guidance in Comprehensive Five-Year

Review Guidance (USEPA, 200la). This section provides a summary of the process used to

complete the five-year review for the SCOU remedy.

lit Administrative Components
The five-year review process was initiated by the WPAFB IRP office. The five-year review

process is managed by the WPAFB IRP office with regulatory oversight by USEPA and OEPA.

The review schedule was established by the review team and included the following

components:

• Community Involvement

• Document Review.

• Data Review.
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Five-Year Review Report Development and Review.

3.5.2 Community Involvement
WPAFB provided a copy of the Draft Second Five-Year Review Document to the base

Environmental Advisory Board (EAB) for a 30-day review period (16 November 2005 to 16

December 2005). No comments were submitted by the EAB. A notice for formal public review

was placed in the Dayton Daily News, and conducted (dates to-from). Comments received from

the public, and their response, are provided in Appendix B. A copy of the CERCLA Five-Year

Review Report will be added to the Administrative Record at the WPAFB IRP office, as well as

the Information Repository located at Wright-State University, 3640 Colonel Glenn Hwy,

Dayton Ohio.

3.5.3 Document Review
The five-year review for the SCOU at LFs 8 and 10 consisted of a review of the following

documents:

• Record of Decision Source Control Operable Unit Landfills 8 and 10 (WPAFB,
1993a).

• Monthly Progress Reports, Operable Unit I, Landfills 8 and 10 (Tetra Tech, 1999-
2004a).

• Semiannual LTM Reports from April 1999 to April 2004 (Shaw, 1998-2004).

3.5.4 Data Review
3.5.4.1 LFS and LF10 Cap System
Data presented in the O&M reports for the LFs 8 and 10 were reviewed. There have been no
sustained erosion problems on the LFs or surrounding areas that were not readily repaired.

Settlement monuments at LFs 8 and 10 were surveyed in late 1996, and again in August 1998.

The survey showed minimal signs of settling. As presented in the first Five-Year ROD Review

report (IT, 2000), the average settlement depths during the time between the two surveys are as

follows:

Location

LF8

LF 10 South

LF 10 North

1996

946.80

917.15

887.35

1998

946.63

916.78

887.24

Settlement
(ft)

0.17

0.38

0.11
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Based on regular observations of the landfills, very little irregular settling is visually observed

that would manifest itself in poor drainage or ponding of water. A survey is scheduled for fall

2005.

The surface drainage system appears to be operating effectively, as there have not been any

noticeable water ponding on the LFs, or in the areas adjacent to or between the LFs.

3JSA2 LmdtB Gas Coiectto** Treatment System

LF gas monitoring data presented in the BMP/LTM reports were reviewed. Based on soil gas

monitoring results, the LFS LF gas collection system continues to operate effectively over the

majority of the LF. Soil gas monitoring results at permanent soil gas probe LF8-monitoring

probe (MP) 010 located outside the landfill boundary have indicated soil concentrations of

methane routinely above the lower explosive limit (LEL). However, methane has not been

detected in these shallow subsurface boreholes adjacent to the surrounding houses.

On March 3, 2005 an additional methane survey was conducted in the vicinity of soil gas

monitoring point LF08-MP10. The objective of the survey was to delineate the lateral extent of

methane in the vadose zone just above the water table to an average depth of 15 ft, below ground

surface (bgs). Borehole monitoring locations are presented in Figure 3-2. As seen in the figure,

boreholes were placed at up, down, and side-gradient locations relative to LF08 to determine

potential methane migration pathways to or from LP08-MP10. The survey was conducted using

direct-push drilling to core the bore holes and obtain a continuous soil core for logging by the

on-site geologist After bore hole completion, a temporary soil gas MP consisting of 1-inch

polyvinylchloride (PVC) casing with 5 ft of 0.1 -inch slotted screen, was inserted in the bore hole.

Soil gas readings were then taken from the bore hole with a LandTec GA-90 gas analyzer with

the inlet tubing extended to the bottom of the temporary probe. Soil gas readings of methane,

LEL, oxygen, and carbon dioxide were provided in real time and logged in the field notebook.

Figure 3-2 presents the soil gas concentrations for the March 3, 2005 methane survey.

At the time of the survey the detected concentration of methane in LF08-MP10 was greater than

42.5 % by volume and greater than 850% of the LEL. However, as shown on the figure, only

trace amounts of methane were detected in several of the temporary monitoring points. Detected

methane concentrations ranged from I % to 2% of the total gas sample which equaled 2% and 4%

of the I .El. In addition, no evidence of landfill material was identified during the soil core

logging. Based on the survey results, a source or pathway for the elevated methane

concentrations in monitoring point LF08-MP10 could not be confirmed. This point is potentially
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an anomaly that does not have an extensive area of influence. It is believed that this is an

isolated point that is not continuous to the surrounding vicinity, therefore, no additional

investigation or remedial action is currently planned.

The LF10 primary LF gas collection system continues to operate effectively over the majority of

the LF. The GET, a secondary system LF gas collection system, is located along the eastern

boundary of the LF and was connected to the LFG system in May 1999 due to high methane

levels in LF8 and LF10 monitoring points (IT, 2000). The northern-most portion of the GET

has, in the past, intermittently collected water. During these times, methane levels were not

monitored at this point. During early summer 2005 a passive drainage system was installed by

TetraTech, Inc. to keep this portion of the GET from flooding (TetraTech, 2005). The drainage

system consists of a 4-inch perforated PVC pipe, approximately 4 to 5 feet in length, installed in

the sump of the GET at a depth of approximately 4 to 5 feet bgs. The collection pipe is

connected to a 2-inch PVC pipe that discharges to the adjacent storm sewer. Since the

installation of the drainage system, the GET north monitoring point has been monitored,

specifically in July and October 2005. Methane levels were below instrument detection levels

during these two events. The southern portion of the GET has remained dry.

3.5A3 Leachate Collection System

Performance of the leachate collection system is determined by measuring groundwater levels to

evaluate the impact of the extraction system on the water levels in the vicinity of the LFs.

Groundwater levels are presented in the BMP/LTM reports.

Review of the groundwater levels at LFS indicate that hydraulic containment provided by the

series of EWs along the eastern LFS boundary has been locally inconsistent (primarily at

EW-0812) due to siltation of the extraction wells, mechanical problems with the pumps, and

biomass fouling in the wells and discharge lines. Siltation of EW-0812 has resulted in raising

the pump depth. Well efficiency periodically decreases due to biomass fouling. These

difficulties result in insufficient water being pumped to create a capture zone. Given the extreme

environment in which the pumps must operate, well efficiency is difficult to maintain. The

hydrogeology in the area of LFS does not permit sustained pumping rates above 0.5 gallons per

minute (gpm). The presence of silt and biomass fouling will continue to affect the performance

of the pumps. To address these difficulties, WPAFB has embarked on aggressive maintenance

program including pump and well cleaning.
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At LF10, the objective of the leachate collection system is to keep groundwater below the bottom

of the LF material. Review of the groundwater levels at LF10 indicates that this objective has

been inconsistently achieved due to mechanical problems with die pumps, and biomass fouling

in die wells and discharge lines. These problems periodically arise, causing well efficiency to

decrease, resulting in insufficient water being pumped to keep groundwater below the LF

material. To address these difficulties, WPAFB has embarked on aggressive maintenance

program including pump and well cleaning.

3544
Due to die nonhazardous quality of die leachate collected from LFs 8 and 10, no treatment was

necessary prior to discharge off-site to die City of Fairbom POTW facility. To comply with the

conditions specified in die City of Fairbom sewer discharge permit, one sample per quarter is

collected from die effluent discharge line of the leachate collection system. The quarterly

analytical data are presented to die Water Projects Coordinator for the City of Fairbom to

confirm compliance with the discharge permit. Monitored discharge parameters consist of

VOCs, inorganics, oil and grease, total suspended solids, COD, and pH. All concentrations of

die detected parameters have been below City of Fairbom requirements. The analytical results

of die February 2004 effluent sample are provided in Table 3-3.

1&4L5 LTVIJMi

Over die past five years of LTM at LFS, the only parameters to exceed compliance levels and/or

maximum contaminant levels (MCL) in die MW network were die VOCs benzene and vinyl

chloride (VC). and the inorganic element arsenic (Shaw 1998 - 2004). Table 3-4 presents a

summary of die LFS sampling results. As seen in Table 3-4, benzene was not detected above

the MCL of 5 micrognuns per liter (ug/L) in die last five-year period in any well monitored at

LFS. Benzene exceeded the ROD compliance level (0.62 ug/L) in five LFS MWs (LF08-

MW09A, LF08-MW10C, LF08-MW103, 02-DM-83S-M, and 02-DM-84-M) during this period.

However, only two wells (02-DM-83S-M and 02-DM-84-M) exceeded die compliance level for

benzene during die October 2004 monitoring event. VC exceeded the compliance level (0.0283

ug/L) and MCL (2 ug/L) in three wells (LF8-MW10B, LF8-MW10C, and 02-DM-83D-M)

during the last five years. During the October 2004 monitoring event VC exceeded die MCL and

compliance level in only well LF08-MW10B (5.1 ug/L), and exceeded die compliance level only

in well 02-DM-83S-M (0.62 ug/L). Beginning in May 2002, tnchloroethylene (TCE) was

detected above die MCL (5 ug/L) in soil vapor monitoring point LF08-MP013 (Table 3-4); the
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sample was potentially perched groundwater. During the April 2004 monitoring event TCE was

detected at this location at concentration of 8.2 fig/L.

Arsenic was detected above the ROD compliance level (11 u,g/L) in 13 LF8 MWs. and above the

MCL (50 ng/L, at the time of ROD signing) in 6 of the same wells. During the October 2004

monitoring event, arsenic was detected above the compliance level in five MWs with the highest.

concentration occurring in well 02-DM-84-M (53 fig/L).

LF10

Over the past five years of LTM at LF10, the only parameters to exceed compliance levels

and/or MCLs in the MW network were the VOCs benzene and VC, and the inorganic element

arsenic (Shaw, 1998 - 2004). Table 3-5 presents a summary of the LF10 sampling results. As

seen in Table 3-5, benzene did not exceed the MCL (5 fig/L) at any well monitored at LF10.

Benzene exceeded the compliance level (0.62 ug/L) at five LF10 wells. However, within the last

two years, the benzene compliance level was exceeded at only three wells. Within the past five

years VC has been detected above the compliance level (0.0283 jig/L) in two wells

(LF10-MW06B and LF10MW09B) and above the MCL (2 ug/L) in well LF10-MW06B only at

a concentration of 4.2 ng/L. During the October 2004 monitoring event VC was detected above

the compliance level in well only one well (LF10-MW09B)

Arsenic was detected above the ROD compliance level (11 u,g/L) in six LF10 wells over the past

five years and in four wells during the October 2004 monitoring event. The highest

concentration of arsenic detected during the October 2004 event was 100 u,g/L in MW 01-004-M

(Table 3-5).

Dioxins. Pesticides, and Polvchlorinated Biohenvlsf PCBs)
Although dioxin constituents octachlorodibenzo-p-dioxin (OCDD) and octachlorodibenzofuran

(OCDF) have consistently been detected in all OU1 MWs, the estimated concentrations are

below the reporting limits in LF8 and LF10 groundwater samples. These same constituents have

also been detected in the associated method blank samples. It is likely that the dioxin

constituents are laboratory artifacts. Pesticides and PCBs have not been detected in any OU1

MWs since LTM began in October 1996 (TetraTech, Inc. Quarterly Report, 1997).

3.5.4.6 Recommended Changes to Monitoring
Recommended changes to monitoring are discussed in Section 3.8.
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3L5L5 Sits Inspection
Contractor personnel routinely inspect the various components of the site remedy (cap, drainage

system, leachate collection system, LF gas collection/treatment system) and site controls in place

at LFs 8 and 10, in accordance with a maintenance contract administered by the IRP office at

WPAFB. Therefore, additional inspections were not deemed necessary.

3.5.6 toterviows
The following personnel at the WPAFB IRP office were interviewed regarding the status of the

remedy at LFs 8 and 10, to determine if any additional actions or concerns had occurred:

• Kim Ehret - Project Manager
• Sherman Siegal - Project Manager
• Treva Bashore - Project Manager

Because these personnel concurred mat no additional actions had occurred at LFs8 and 10, and

that there were no concerns, interview summaries were not prepared.

3JB Technical Assessment
The primary goal of the five-year review is to determine whether the remedy at a site is

protective of human health and the environment, to provide a framework for organizing,

evaluating data and information, and to ensure that all relevant issues are considered when

determining the protectiveness of the remedy. USEPA guidance lists three questions to consider.

The questions are as follows:

• Question A: Is the remedy functioning as intended by the decision document (DD)?

• Question B: Are the exposure assumptions, toxicity data, cleanup levels and RAO
used at the time of the remedy still valid?

• Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

The following sections provide responses to the questions for the SCOU.

3&1 Question A: Is the remedy functioning as intended by the DDs?
The review of monthly maintenance reports, monitoring data, and interviews with WPAFB IRP

office personnel indicate that the remedy is functioning as intended by the SCOU ROD.

Although there are local inconsistencies with the hydraulic containment at LF 8 and LF 10, the

wells and pumps are subjected to a rigorous and aggressive maintenance program to bring them
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back on-line quickly. Given the hydrogeology at OU1 and the lack of pathways for exposure to

groundwater, periodic inconsistency with hydraulic containment does not pose a threat to human

health. In addition, there are very few MWs which show exceedences of the ROD compliance

level and fewer MWs which show exceedences of the MCL.

Although methane and explosive gas readings continue to exceed the LEL at LF08-MP10,

methane and explosive gas readings in shallow and deep (up to 15 ft, bgs) monitoring points

indicate that the explosive gas is confined to a small area around LF08-MP10. No source was

found for the explosive gas at the monitoring point, and no pathways were confirmed that would

lead to migration of explosive gas. An additional methane survey was conducted in March 2005

to investigate the extent of methane in the soil. No migration conduits or other zones of elevated

methane were identified.

The surface drainage system appears to be operating effectively as there have not been any

noticeable water ponding on the LFs, or in the areas adjacent to or between the LFs.

3.6.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs
used at the time of the remedy still valid?

The SCOU ROD addresses the remediation for LFs 8 and 10. The human health risk assessment

for the SCOU was performed using a qualitative methodology, based on USEPA guidance for

development of PRO (WPAFB, 1993a; USEPA, 1991b). The PRO were based on state and

federal regulations, and/or risk-based concentration(s) (RBC) calculated using specific exposure

pathways and land use scenarios. Contaminant concentrations from the site were then compared

to the PRO. The qualitative risk assessment for the SCOU ROD addressed only risk attributed to

the actual LFs themselves, and was performed for screening purposes to determine if early

remedial actions were necessary to reduce the human health risk. A detailed review of the

exposure assumptions, toxicity data, cleanup levels, and RAOs is provided in Appendix A,

Section A.I. A summary is provided below.

3.6.2.1 Changes in Applicable or Relevant and Appropriate Requirements (ARARs) and To Be
Considereds (TBCs)

Although there have been changes to the ARAR and TBC, these changes do not affect the

protectiveness of the remedy. WPAFB received a NPDES permit for storm water discharges,

effective as of June 1, 2004. Storm water discharge at OU1 is monitored at Outfall 5. However,

the limits specified in the current permit for Outfall 5 do not impact the remedy.
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Chemical-specific ARARs were specified for purposes of the groundwater monitoring program

and monitoring requirements for groundwater compliance were established within the SCOU

ROD. These values consist of MCLs and risk-based PRG.

The compliance levels for the monitoring program were evaluated with respect to current MCLs,

risk-based PRG, and detection limits for the contaminant(s) of concent (COQ. Given the

comparison provided in Table 3-6, WPAFB will prepare a petition proposal to adjust compliance

levels that are based on updated information. Although there have been changes in criteria since

the last Five-Year Review (IT, 2000), the selected remedy for groundwater remains protective

because exposure to groundwater is prevented. Residents with private wells within die area were

connected to a public water supply, and no new wells can be installed within this area.

1&22 Changes in Land-Use and Exposure Assumptions

Although the PRG developed for the risk assessment were conservatively based on a residential

land use scenario (WPAFB, 1993a), there have been no changes to land use at LFs 8 and 10

since die remedy was implemented. There have been no significant changes to the exposure

pathways. The measures specified in the ROD continue to prevent exposures via ingestion and

inhalation of COC associated with LFs 8 and 10. Although the PRG used in die human health

risk assessment did not account for exposures to COC via dermal absorption, exposures via this

pathway are also prevented by ongoing remediation activities.

3&Z3 Change* in Toxictty Values

Because USEPA's toxicity criteria were used to derive the PRG, the Integrated Risk Information

System (IRIS) (USEPA, 2004d) was reviewed to determine whether the toxicity data had

changed since the qualitative risk assessment had been conducted. Several individual toxicity

values had changed. Some criteria are now more stringent, while some are less stringent For

die groundwater, most of the COC also have MCLs, so the impact due to changes in die toxicity

values is not an issue. For the soil, the cumulative impact of the more stringent toxicity values

would be expected to be balanced by die effects of those values mat are now less stringent.

Toxicity values are now available for some chemicals that did not have toxicity criteria at the

time of the qualitative risk assessment Some of these values are provisional. With respect to

the toxicity information used in the risk assessment the conclusions of the risk assessment are

still considered to be valid.

Because lead does not have a toxicity value, exposures to lead were evaluated using the

Integrated Exposure Uptake Biokinetic (IEUBK) model (USHPA, 1994b). Since the SCOU risk

JanOSdoc



Final
Second Five-Year Review
Wright-Patterson AFB
Page 3-19

assessment was performed, the IEUBK model has been updated. USEPA has also developed the

Adult Lead Model to evaluate occupational exposures to lead (USEPA, 20035). While the

models for evaluating uptake of lead in children and adults have been updated, however, the

action levels for water and soil have not changed and are considered to be protective.

Based on new guidance for dermal risk assessment (USEPA, 2004c), there were changes to some

of the factors and assumptions used to calculate dermal toxicity values. However, the impacts of

these changes would be expected to be minimal.

USEPA also developed the Soil Screening Guidance (USEPA, 1996b) as a framework for

screening contaminated soils. This guidance presents methodologies to address the leaching of

contaminants through soil to an underlying potable aquifer. Although it is possible that soil

concentrations associated with SCOU would exceed the soil screening level(s) (SSL) for

migration to groundwater, use of the SSLs would have no effect on the remedy. Given the

period of time the LFs have existed, migration of chemicals from the LF has most likely

occurred. The LFs are capped, and groundwater is being monitored under the BMP/LTM

program. Furthermore, there is no current exposure to groundwater.

3.6.2.4 Changes in RAOs and Cleanup Goals

Based on the proximity of homes to LFs 8 and 10, WPAFB, OEPA, and USEPA jointly deemed

that remedial actions aimed at controlling any current or potential risk posed by contamination

migrating from the LFs was warranted. In general, the cleanup goals for the SCOU are to

prevent direct contact with on-site contaminants. An additional goal was to eliminate the

potential for exposure to site-related contaminants through the use of private sources for drinking

water and showering. The principal media and general RAOs for the SCOU are summarized in

Section 3.3.2. The RAOs for the SCOU remain valid.

3.6.3 Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

There has been no additional information that would call into question the protectiveness of the

remedy.

3.6.4 Technical Assessment Summary
Based on evaluations of the BMP/LTM analytical data and the maintenance records from Tetra

Tech, Inc., the remedy at LFs 8 and 10 is functioning as intended in the ROD. The remedy is

protective because implemented institutional controls prevent exposure to contaminated

groundwater.
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There have been some changes to MCLs, toxicity values, PRG, and changes to risk assessment

guidance documents since the last five- year review as noted in Section 3.6.2. These changes do

not affect the protectiveness of the remedy because the new values were less stringent, or the

remedy eliminates the pathway of exposure.

There is no additional information that calls into question the effectiveness of the remedy.

3.7 Issues
The following issues were identified during the review for the SCOU:

• Continued biomass fouling and siltation problems within the EW system has required
a more aggressive cleaning and maintenance schedule then was anticipated in the
design.

• The flooded portion of the GBT has been rectified.

as Recommendattons and FoHow-up Actions
This five-year review concluded that the remedy for the SCOU continues to be protective of

human health. It is recommended that current actions (LTM, O&M of the remedy, etc.)

continue.

The following changes to the O&M procedures are recommended:

• Maintain the aggressive cleaning and maintenance schedule for the EW.

• Evaluate the performance of EW-0812 to improve effectiveness. Continue monitoring
to evaluate whether hydraulic capture is being maintained.

• Implement modifications to O&M of the GBT based on the results of the evaluation of
this system.

Changes to the monitoring program at the SCOU are also recommended. Remedial optimization

and re-evaluation is ongoing based upon years of data sets. Specific changes may include the

deletion of dioxins, pesticides, PCBs and semi volatile organic compounds from the OU1

monitoring program. Prior to implementing various recommendations, WPAFB will submit a

petition to revise the current monitoring program parameters applicable to OAC 3745-27-12 and

RCRA Subtitle D 40 CFR 258.61 to the regulatory agencies for review and approval. Following

approval, changes to the OU1 monitoring program will be incorporated into a revised BMP/LTM

Plan.
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If recommendations are not accomplished it will not affect the whole structure and disable the
protectiveness of the entire site remedy. However, these are maintenance issues that.require
ongoing upkeep to ensure the future protectiveness of the remedy in this OU.
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Table 3-1
Site Chronology - Source Control Operable Unit

Wright-Patterson AFB, Ohio

Event

Preliminary Assessment

Initial Response Actions

Focused Remedial Investigation

Focused Feasibility Study

Record of Decision

Remedial Design

Remedial Action Construction

Engineer's Certification Report

Explanation of Significant Differences - Leachate Discharge

Previous Five-Year Review

Date

February 25, 1981

June 1989, 1990 and, March 1991

1992

March 1992

May 1993

1993-1994

September 1994 - September 1997

March 1998

1997

March 2000
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Table 3-2
Contaminants of Concern—Source Control Operable Unit

Wright-Patterson Air Force Base, Ohio

CnMnfCBi

BenaHatoyrene

DieUrin

Darin (TCOD)

PCBs

PflllnMy

Soifeetfment

Soifceolnent

Soifeedment

So*s*fmert

Beryfcm Soifcecfment

1,2-Dchtoroefliene Leachate

4 liotiyfrhonol Leachate

Banzene Leachate

ChkMDtonn Leachate

Dutiytyhftalate Leachate

Oiorins (TCOO)

Ehyfeenzane

MefliyteneChtonde Leachate

Nophfliatane Leachate

Toluene

(jBachate

Vinyt Chloride Leachate

Araenic Leachate

Beiyfun Leachate

Cadmium Leachate

Copper Leachate

Lead Leachate

Znc Leachate

Cyanide Leachate

TCOO
PC8 bfhetiyts
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Table 3-3
OU1 Effluent Analytical Results

Wright-Patterson Air Force Base, Ohio

Parameter

PH
Total Suspended Solids (mg/L)

Biological Oxygen Demand (mg/L)

Chemical Oxygen Demand (mg/L)

Oil and Grease (mg/L)

Metals (mg/L)

Arsenic

Cadmium

Chromium

Copper

Lead

Mercury

Molybdenum

Nickel

Selenium

Zinc

Compliance
Criteria

--

250

250

368

-

0.093

0.032

2.494

0.716

1.198

0.047

0.108

1.501

0.238

2.200

April 2004
Results

7.6

ND

ND

ND

NO

ND

ND

ND

0.041

ND

ND

ND

ND

ND

ND

Volatile Organic Compounds (jig/L)

1 ,2-Dichloroethene (Total)

Benzene

Metfiylene chloride

Toluene

-

--

--

--

ND

ND

3.0 B

ND

B = Parameter also detected in blank analysis.

ng/L = Microgram(s) per liter.

mg/L. = Milligram(s) per liter.

ND = Not detected.

= No compliance level.
OU = Operable unit.
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LOOmON
1Mb

OOBpftMn LMl - ROD

COMIptMC* t*Ml - UCL

LfOMMKBA

i FIB MHHIM

DvpiCM*

SMVIE
DATE

OcMB
OcKB
OO-OO
OcMH
OCMB
OcMD
OcMM

OcMW
OcMB
OcMB
OO-OO

voc»

B08BC TCE VMVLCMXMDE
t&- Ml- fW-
062 303 00283

5 J 2
ND NO ND
ND NO ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

ND NO ND
037 J ND ND
035J NO ND

ND NO ND
«pr-O1 ND NO ND
OO-O1 ND ND ND

MOMAMCS

MSEMC
fOlL
11
SO
ND
ND
ND
ND
ND
ND
ND

(19)
(23)
(19)
(33)
10

A*r-0e ND NO ND (29)
OcMB ND ND ND (18)
A«r-O3 ND NO ND (64)
OcKD 020 J ND ND (25)
Ap-O4 ND NO ND (41)
OCMM ND ND ND (19)

IfiaMMUm Nor-OO
Apr-01

Ouftatf Api-oi
Oo-oi

QH*<B Oo-oi
Api-OB

Digital* Apr-O?
OcMB

D l̂cati OcMB
A^-O3
OCMD

Dvftatt OcKD
Apt-04
OCMM

Dupica* OCMM

irMMMUBA OCMB
OcMM
OCMB
OCKD

DiylalB OcKD
OcMM

Dqtalf OcKD
Apr-01
OO-OI
ApMB
OcKB
Apr-03
OcMD
AD.-O*
OcMM

IfCiMmUBC OcKD
OO-OT
OcMB
OcKD
OcKM

LFOB-MWCBA Oct-W
OcM»
OcKD
A(» -01
Oa-oi
*pr-02
OCMB
Apr-O3

OO-OT
Apr^J

•Da-:j

017J

ND
ND

017J

018J
ND
ND
ND
ND
ND
ND
ND
ND

034J
035J

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

(1 1)
043J
(18)
ND
ND
ND
ND
NO
NO
ND

NC

04C J
ND
NC

026J
024 J

033J
034J

ND

ND
ND

ND
ND

NO
ND

NO

ND

ND

ND

ND
ND
ND

NO

ND
NO

NO

ND
ND
ND
ND
NO
ND

NO

NO

NO

ND

ND

ND

ND

NO

NO

ND

NO

NO

NO

ND

ND

no

(03BJ)
ND
ND

(018J)
(023J)
(016J)

ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
NO
ND
M3
ND
MD

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(130)
(100)
(37)
ND
(12)
(25)

(M)

(33)
(20)
(31)
ND
(26)
(41)
(20)
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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LOCATION
Units

Compliance Level - ROD
Compliance Level -MCL

LF08-MW09B

LF08-MW10A

LF08-MW10B

LF08-MW10C

LF08-MW11A

LF08-MW11B

Duplicate

LF08-MW11C

LF08-MW101

SAMPLE
DATE

Oct-98
Oct-99
Oct-00
Oct-01
Oct-02
Oct-03
Oct-04

Oct-98
Oct-99
Oct-00
Oct-01
Oct-02
Oct-03
Oct-04

Oct-98
Oct-99
Oct-00
Apr-01
Oct-01
Apr-02
Oct-02
Apr-03
Oct-03
Apr-04
Oct-04

Oct-98
Oct-99
Oct-00
Oct-01
Oct-02
Oct-03
Oct-04

Oct-02
Oct-03
Oct-04

Apr-01
Oct-01
May-02
Oct-02
Oct-02
Apr-03
Oct-03
Apr-04
Oct-04

Oct-02
Oct-03
Oct-04

Jun-98
Sep-98
Oct-98
Oct-99
Oct-00
Apr-01
Oct-01
Apr-02
Oct-02
Apr-03
Ocl-03
Apr-04
Oct-04

voc*

BENZENE TCE VINYL CHLORID
jig/L j»g/L ng/L
0.62 3.03 0.0283
5 5 2

ND ND NO
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

ND ND (10)
ND ND (8.2)
ND ND (8.2)
ND ND (7.4)
ND ND (6.2)
ND ND (6.6)
ND ND (7.1)
ND ND (5.2)
ND ND (5.1)
ND ND (4.4)
ND ND (5.1)

ND ND (4.4)
(0.64) 0.33 J (2.5)
DRY DRY DRY
DRY DRY DRY
ND ND ND
ND ND ND
ND ND ND

ND ND ND
0.21 J ND ND
0.37 J ND ND

ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

ND ND ND
NO ND ND
ND ND ND

DRY DRY DRY
DRY DRY DRY
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
NO ND ND

0.26 J ND ND
ND ND ND
ND ND ND

INORGANICS

ARSENIC
HQ/L
11
50
ND
ND
ND
ND
ND
ND
ND

(25)
(29)
(34)
(37)
(36)
(40)
(36)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(110)
(11)
DRY
DRY
(42)
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

DRY
DRY
10

(15)
ND
ND
ND
ND
ND
ND
ND
ND
ND

N \3\829564\5 Yr Review\Final OI_06\Tablcs\Tlup(3\T5637 Table 3-4(2)



Table 3-4
LandM 8 Groundwator Analytical Results Summary - COCs

Wright-Patterson Air Fore* Base, Ohio
Page 3 of 4

final
Sand Fiie-Yew Review

JmnmyXt*

LOCA1KW
1Mb

Caaphnc* L«Ml - ROD
CanplvinUMl-ya.

LR»Mwio2

LRH4MM03

ae-OH-ns-M

OMMMID-M

02-OH4B-M

MIC

J»*v«
Sw-91
O»«
OcMB
OcMD
OcMH
*»MB
OcME
Apr-03
S^MU
*pt-04
OcMM

JWI4B
SV^B
00-98
OcMB
OO-OO
Apr-O1
OO-O1
««»-ae
OcHB
*p»-oa
S^KO
*»-o«
OcMM

s^>-»
OO-OO
00-01
OcUB
OO-O3
oo-cn

Q^>k_Oai3 r̂m

OcM»
<*f-01
oooi
«»•«
OcMB
Apr-03
oo4n
*p.-W
OcHM

S«p-«
OcMD

VOC»

•BOBC TC£ VMVLCHLOIVE
Ml *»!. MM.
082 303 00083
5 5 2

ORV DRY DRY
DRV DRY DRY
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND NO ND

DRY DRY DRY
DRY DRY DRY
ND ND ND
ND ND ND
ND ND ND
ND NO ND
ND ND ND
ND ND ND

(097J) ND ND
ND ND ND
ND ND ND
ND NO ND
ND ND ND

ND NO ND
ND ND ND
ND ND ND
ND NO ND
ND ND ND
ND NO ND

ND ND ND
ND ND ND
ND ND ND
ND NO ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

ND ND ND
ND ND ND

ApNM NO NO ND
OcMH M> NO NO
Apr-02 ND ND ND
Oc«B NO NO ND
Apr-O3 ND NO ND
OeMO ND NO ND
*v-04 ND ND ND

MOMMNCS

MSEMC
Mt
11
50

DRY
DRV
(11)
10
ND
ND
ND
ND
ND
ND
ND
ND

DRY
DRV
(19
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NA
ND
ND
ND
ND
ND

NA
(24
(16)
(14
(13)
(151
(18)
(17)
(201
(IB)

(18)
ND
ND
ND
ND
ND
ND
ND
ND

OO-O* ND NO ND ND

02-DU4OS-M Sap48 (2> ND (31 NA
OO-OO OS6J ND (66) ND
Apr-OI ND NO (61) ND
Ocl-01 I086J) NO (35) ND
Afv-OC 040JO ND (26O) ND
Ort-CB lOBOJI NO (58) ND
AfV-03 ND NO 37 D) ND
OcKB (006JD) NO 135 D) ND
A(ir-Ot 042 J NC (19) ND
OcHM I06ZJO) ND (067X» ND



Table 3-4
Landfill 8 Groundwater Analytical Results Summary - COCs

Wright-Patterson Air Force Base, Ohio
Page 4 of 4

Final
Second Five-Year Review

January 2006

LOCATION
Units

Compliance Level - ROD
Compliance Level - MCL

02-DM-830-M

Duplicate

02-DM-84-M

Duplicate

LF08-MP013'

SAMPLE
DATE

Sep-98
Oct-00
Oct-00
Oct-01
Oct-02
Oct-03
Oct-04

Sep-98
Oct-00
Oct-01
Oct-02
Oct-03
Oct-04
Oct-04

May-02
Ocl-02
Apr-03
Oct-03
Apr-04
Oct-04

VOC«

BENZENE TCE VINYL CHLORIDE
MI/L ng/L ngn.
0.62 3.03 0.0283
5 5 2

ND NO ND
NO ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

ND ND ND
(0.79 J) ND ND
(0.76 J) ND ND
(0.88 J) ND ND
(0.96 J) ND ND
(0.84 J) ND ND
(0.93 J) ND ND

ND (24 D) ND
ND (58 D) ND
ND (4.6) ND
ND (17) ND
ND (8.2) ND

DRY DRY DRY

INORGANICS

ARSENIC
Ml/1-
11
50
NA
ND
ND
ND
ND
ND
ND

NA
(46)
(44)
(61)
(55)
(52)
(53)

NA
NA
NA
NA
NA
NA

VOC - Volatile Organic Compound
ROD - Record of Decision
TCE - Trichtoroethytene
MCL - Maximum Contaminant Level
NCL - No Compliance Level set for these chemicals.
() - Concentration exceeds a compliance level.
NA - Parameter not analyzed.
• - Sampling location LF08-MP013 is a soil vapor monitoring point sampled for groundwater.
COC - Chemical of Concern
ug/L - micrograms/Liter
ND - Nondelecl
J - Estimated value
D - Sample diluted for analysis.
COC - Chemical of Concern
ug/L - micrograms/Liter
ND - Nondetect
J - Estimated value
D - Sample diluted for analysis.
TCE - Trichloroethylene
- = Sampling event prior to LTM.

N:\3\829564\5 Yr Revicw\Final OI_06\Tables\Thapl3\T5637 Table 3-4(2)



Table 3-5
LandM 10 Groundvatar Analytical Results Summary - COCs

Wright-Patterson Air Force Base, Ohio
Pageiofs

Find
Second Five-Yew Review

taw? 2006

LOCATION
Unto

CanpftMnc* L*v«l - ROD
CoBpim* L*v«l - UCL

LF104IW03A

SA«Pl£
DATE

OcM»
Apr-oi
OeMM
Apr-O2
OcMK
APT-OS
OcMB
ApHM
OOKM

LFKMDWOSa OcKW
n ni ii rv*JM

VOC>

BBOBC VMWCHLORDC
«*- MA.
062 00283

5 2
0 36 JS ND

ND NO
ND ND
DRY DRY
ND ND
ND ND
ND ND
ND ND

037J ND

ND ND
tr\ tn

MOMMMCS

MSaaC
Mt
11
50
ND
NO
NS

DRY
ND
NO
NS
ND
NO

NO
im

Ounta

Dia*a

Dupfca

Dupia

Dupia

Oi*ha

LF1O-MMOSC

LFKHMMOBA

LF1O4MVDMDUP-

J10MMOCO

OcH»
OcMK)
Apr-01
OcMM

Mi OcMM
Apr-02
OcMK

•• OcMB
Apr-oa

•» Apr-OS
3«p m

M S«p-03
Apr-04

•* Apr-04
OcMM

•* OcMM

OcMIB
OcH»
OcM»
Apr-Ol
OcM)1
OcMB
Sap-03
OcMM

OcHM
OcH»
OcMJO
Apr-01
OcMM
Apr-O2
OcMB
Apr-03
OcMB
Apr-04
OcMM

OcMX)
OcM>1
OcMK
OcMQ
OcMM

OcM«
O09S
OcMX)
Apr-Ol
OcM>1
OcMB
OcM>3
OcMM

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

OSS
042J
ND
ND
ND
ND
ND
ND
ND
ND
ND

DRY
NO

DRY
DRY
ND

NO
ND
NO
NO
NO
NO
NO
NO

NO
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO

ND
NO
NO
ND
ND
ND
ND
ND

ND
NO
NO
NO
ND
ND
ND
ND
ND
NO
NO

DRY
ND

DRY
DRY
ND

(421
NO
ND
NO
NO
NO
NO
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NS
ND
ND
NS
ND
ND
ND
ND

ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND

DRY
NS

DRY
DRV
NS

ND
NO
ND
NS
NO

(11)
(13)
(18)

M l?««Ji«.« Yi Knm'fiMl OI Tjfc.* -



Table 3-5
Landfill 10 Groundwater Analytical Results Summary - COCs

Wright-Patterson Air Force Base, Ohio
Page 2 of 5

Final
Second Five-Year Review

January 2006

LOCATION
Units

Compliance Level - ROD
Compliance Level - MC

LF10-MW07A
Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

LF10-MW07B

LF10-MW07C

Duplicate

LF10-MW08A-2

Duplicate

Duplicate

LF10-MWOSB
Duplicate

LF10-MW09A

SAMPLE
DATE

Oct-00
Oct-00
Apr-01
Apr-01
Oct-01
Oct-01
Apr-02
Apr-02
Oct-02
Oct-02
Apr-03
Apr-03
Oct-03
Oct-03
Apr-04
Apr-04
Oct-04
Oct-04

Oct-00
Oct-01
Oct-02
Oct-03
Oct-04

Oct-00
Apr-01
Apr-01
Oct-01
Oct-02
Oct-03
Oct-04

Oct-98
Oct-99
Oct-99
Oct-00
Apr-01
Apr-01
Oct-01
May-02
Oct-02
Apr-03
Oct-03
Apr-04
Oct-04

Oct-98
Oct-98
Oct-99
Oct-00
Oct-01
Oct-02
Oct-03
Oct-04

Nov-98
Oct-99
Oct-00
Oct-01
Oct-02
Sep-03
Oct-04

VOCs

BENZENE VINYL CHLORIDE
|ig/L ng/L
0.62 0.0283

5 2
0.23 J.B ND
0.21 J,B ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY

(1.1 B) ND
ND ND
ND ND

0.27 J ND
ND ND
ND ND
ND ND

ND ND
ND ND
ND ND

0.1 2 J ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND
ND ND

DRY DRY
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

INORGANICS

ARSENIC
UQ/L
11
50
(12)
(12)
ND
ND
ND
ND
(11)
ND
ND
ND
ND
10
ND
ND
10
ND
ND
ND

DRY
DRY
DRY
DRY
DRY

NS
NS
NS
(16)
ND
ND
ND

ND
ND
ND
ND
NS
NS
ND
ND
ND
ND
ND
ND
ND

ND
ND

DRY
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

N:Vl\829564Vi Yr ReviewVRnal Ol_06\Tables\Chapt3\T5637 Table 3-5(2)



TaMe3-5
Landm 10 Groundwator Analytic*! Results Summary - COCs

Wright-Patterson Air Force Base, OMo
Page 3 of 5

Stand five-Yar Review

EFUMMVUB

LoamoN cwnc

OcMW
0*99
OcM»

voc»

HP*.
062 00283

OCMH
OcMB

OeMM

(1.0)
O2>

(149)
ND
ND
(1 II
(101

(096-0
039J

ND
(045J)
(046J)

NO
NO

(025 J)
ND
NO

(027 J)

11
SO
(13)
(13)
(15)
MS
NS

(14)
(M»
(13)
(16)

LF10-MW09C CW-98
Oc*49
OcH»

OcMM

MBHB
OcMB

(30)
(38)
ND
ND

060J
NO
ND
(27)
NO

NO
NO
ND
ND
ND
ND
ND
NO
NO
ND

ND
(15)
(16)
NO
NS
ND
ND
ND
ND
ND

LF1O-MW10C

0*

D«0

LFKMWV11A
On*

S«p43
Apr-0«
OcHM

OcMJO
Apr-01
OcM>1

ItaHK
OcMB
*̂ -03

kMt ^»03
S«(h03
«pr04

ICMb Apr-04
oaot

OcMB
ICM OeKB

ND
NO
en

ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND

ND
ND

NO
NO
NO

ND
ND
NO
ND
NO
NO
ND
NO
NO
ND
NO

NO
ND

ND
(16)
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND 1

O<*9»
0048
o»oo
OcKOO

OCKTI
OcMH
OcMB
OCMB
OcMD
OcMB
OcMM

ND
ND

013J
014J

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

LF10-MW11B

DUX

DK»

Oct-98
OeMM
OcM»
Apr-01
OcMM

tatt OcMM
OcMB
OcMB
OcMM

kaM OcMM

NO
ND

044 J

ND
NO
ND
ND
ND
NO
NO

ND
NO
ND
NO
ND
ND
NO
NO
NO
NO

ND
ND
ND
NS
ND
ND
ND
ND
ND
ND

Tjt-ir • s:>



Table 3-5
Landfill 10 Groundwater Analytical Results Summary - COCs

Wright-Patterson Air Force Base, Ohio
Page 4 of 5

Final
Second Five-Year Review

January 2006

LOCATION
Units

Compliance Level - ROD
Compliance Level - MC

LF10-MW102

LF10-MW103

LF10-MW104

LF10-MW105

01-DM-102S-M

SAMPLE
DATE

Jun-98
Sep-98
Oct-98
Oct-99
Oct-00
Apr-01
Oct-01
Apr-02
Oct-02
Apr-03
Oct-03
Apr-04
Oct-04

Jun-98
Sep-98
Oct-98
Oct-99
Oct-00
Apr-01
Oct-01
Apr-02
Oct-02
Apr-03
Oct-03
Apr-04
Oct-04

Jun-98
Sep-98
Oct-99
Oci-00
Apr-01
Oct-01
Apr-02
Oct-02
Apr-03
Oct-03
Apr-04
Oct-04

Jun-98
Sep-98
Oct-98
Oct-99
Oct-00
Apr-01
Apr-01
Oct-01
Apr-02
Oct-02
Apr-03
Oct-03
Apr-04
Oct-04

Oct-00
Oct-01
Oct-02
Oct-03
Oct-04

VOCs

BENZENE VINYL CHLORIDE
uo/L ng/L
0.62 0.0283

5 2
DRY DRY
DRY DRY
ND ND
ND ND

DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY

DRY DRY
DRY DRY
(1.5) ND

(0.87) ND
(2.1) ND
(1.2) ND
(2.0) ND
DRY DRY
0.51 J ND
0.47 J ND
(1.6) ND

(0.88 J) ND
0.58 J ND

DRY DRY
DRY DRY
DRY DRY
DRV DRV
DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY
DRY DRY

DRY DRY
DRY DRY
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

DRY DRY
ND ND

DRY DRY
ND' ND

DRY DRY

INORGANICS

ARSENIC
UO/L
11
50

DRY
DRY
NS
NS

DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY

DRY
DRY
NS
(56)
(47)
(67)
(110)
DRY
(22)
(43)
(57)
(58)
(43)

DRY
DRY
DRY
ORV
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY

DRY
DRY
NS
ND
NS
ND
NS
ND
ND
ND
ND
ND
ND
ND

DRY
NS

DRY
NS

DRY

N:\3\829564Vi Yr RevievrtFinal 01 _06\Tables\Chapt3\T5637 Table 3-5(2)



Table 3-5
LandfM 10 Groundwater Analytical Results Summary - COCs

Wright-Patterson Air Force Base, Ohio
Page 5 of 5

Foal
Scowl Rie-Year Review

SMI
LOCATON OK

Unto
Ooovtoiic* Lw«l - ROD
Cunptofltt L»v«4 - MCX

VOC»
PIE
TE BENZENE VMVLCHLOMDE

«A- W-
062 00283

5 2
D1-OU-102D-M OcfrOO ND ND

Apr-01 ND NO
Af»-01 ND ND
OcMH NO ND
Ito, ê ND NO
OcMK ND ND
*)H>3 ND ND
S t̂-03 ND ND
Apr-04 ND ND
Oc*0« ND ND

01-004-M OcMO 043J ND
**O1 ND ND
OcKJI ND NO
ApMB NO ND
OcMB ND ND
*t*-CB ND ND
OOKO ND NO

! *p Ô4 ND ND
OcKM NO ND

MORGMiES

Mtsaec
I0L
11
so
NO
NS
NO
NO
ND
NO
NO
ND
ND
ND

(16.100)
NS
(44)
(17)

(IB)
(110)
(54)
07)
(100)

NS • Mo» mapliiM u» 10
NCL-Noconplmaimi
ND-Nol

oxfty



Final
Second Five-Year Review
January 2006

Table 3-6
Comparison of Compliance Levels with Regulatory Levels and Detection Limits

For Groundwater-Source Control Operable Unit-Landfills 8 and 10
Wright-Patterson Air Force Base, Ohio

Page 1 of 2

Chemicals of
Concern!1)

Compliance
Level®

(*/g/L)
MCU3>

fo/g/L)

Risk-based
PRG«)

(//9/L)

Detection
Limit

WL)
Inorganics

Arsenic

Beryllium

Cadmium

Copper

Iron

Lead

Zinc

Cyanide

Ammonia

11

0.02

NA

NA

NA

NA

NA

NA

NA

10(5)

4

5

1,300

NA

15

NA

200

NA

4.5x10-2 c

73 n

18n

1,500n

ll.OOOn

NA

11,000n

730 n

NA

10

5

5

25 .

100

3

20

10

100

Volatile Organics

Benzene

Chloroform

1,2-Dichloroethene(t)

Ethyl benzene

Methylene Chloride

Toluene

Trichloroethene

Vinyl chloride

0.62

0.28

6.77x10-2

NA

6.22

NA

3.03

2.83x10-2

5

SOI3'

100

700

5

1000

5

2

0.35 c

0.17 cln

120 n

1,300n

4.3 c

720 n

0.028 C

2x10-2

1

1

1

1

1

1

1

1

Semivolatile Organics

Diethylphthalate

4-Methylphenol

Naphthalene

NA

NA

NA

NA

NA

NA

29,000 n

180 n

6.2 n

10

10

10

N:\3\829564\5 Yr Review\Draft Nov'05\Tables\Chapt3\T5637 Table 3-6(2).doc



Final
Second Five-Year Review
January 2006

Table 3-6
Comparison of Compliance Levels with Regulatory Levels and Detection Limits

For Groundwater-Source Control Operable Unit-Landfills 8 and 10
Wright-Patterson Air Force Base, Ohio

Page 2 of 2

Chemicals of
Concern*1)

Compliance
LeveP*
tWL)

MCLO
(ftglL)

Risk-based
PROW
(pg!L)

Detection
Limit
foig/L)

1.2A4A7fW*CDD

1.2A4.6.7.8-HPCOF

1A3.W,frtt(Ctt>

2A73-TCOO

24.7J-TCOF

1A3.4.R7AMJCOO

5.67x10*

567x10*

5.67x10*

5.67xW

NA

NA

NA

—

-

-

3x10* 4.5x1fr7c

567x10* NA 4.5x10* c

5.67x10* NA 4.5x10̂  c

1Z3.4.6.7.8.9OCOF 567x10« MA 4.5x105 c

5x10*

5x10*

5x10*

1x10*

1x10*

1x1(H

1x10̂

Vahjes M haw dunged sice to firel Rve-Yeei Reran are ir T»kf
"Qwmcate isted as chemicals ol concern in to Source Control Opei*te Ut* ROD.

OGroirtMBWConvi«8te«*SstednTabte8rf
OMannunCantaninanlLevaL
>*U a Enwrarmental Pro»BCfcn Agency R r̂ai 9 Prefciinaiy Remedatkx) Goals (USEPA, 2004e).

V=PBG based on teget cancer risk of 1x1(«;
V = PBG based on target hazaid index of 1 lor noncardnogens

«Th» MCL tar araeric is 10 figfL. eAedne as o( Febnwy 22.2002 (systems musl comply by Januâ  23.2006).
•Ooon congener PHGs based on knooly equvaJency to 2.3,7.8-TCOO

*-*=not conadered a tone conganar of TCOO
KpCOO =t

fttCCO =
Id =ltoammConlaminanlLfiwl

^UcrogramperHer

PRG - Pretrawy (Bfiwfatan 900)

OCOO =
OCOF
ROD = Record otDecenn.
TCOO = Tefcachtorooftenzc-p-donr
TCOf = TetacWondfcenzotwan

N J8295&J5 Yr RevieWj>att Nowt)5>TaWes Cha*x3>T5637 Tabte 3-6(2) doc
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4.0 Five-Year Review—OSOU and Final Remedial Action LFs 8 and 10

The OSOU ROD (WPAFB, 1994) presents the final remedial action for OU1. The OSOU ROD

adopts the previously approved SCOU remedial action as the final cleanup remedy for LFs 8 and

10, and determines that the NA alternative is protective of human health and the environment for

those areas outside of LFs 8 and 10.

A five-year review for the OSOU is necessary to determine whether the remedial actions

implemented remains protective of human health and the environment. In the future, if portions

of WPAFB are sold for residential development, for example, the appropriate land use would

need to be evaluated for those specific applications.

4.1 Site Chronology
A chronology of important and relevant dates for the OSOU is provided in Table 4-1.

4.2 Background
LFs 8 and 10 are located in the northeast corner of Area B at WPAFB, in the area bounded by

National, Kaufman, and Zink Roads (Figure 4-1). The OSOU is comprised of areas outside but

potentially affected by LFs 8 and 10 (Figure 4-1). LFs 8 and 10 and the surrounding areas were

initially used for military training; the area was then converted to fill areas for refuse disposal.

LFS began operation in 1947 and LF10 began operation in 1965. Military housing units

(Woodland Hills, currently known as "The Woods") were constructed adjacent to the LFs from
1971to 1973. Following closure of the LFs in the early 1970's, the LFs and the surrounding area

were used for recreation until April 1985. At that time, WPAFB designated the area off-limits,

and restricted access to both LFs and the intervening valley in response to concerns by OEPA

and USEPA over potential exposure of local residents to hazardous waste.

Currently, the entire area encompassing the LFs is fenced and posted as "Off Limits." This area

is adjacent to the Woodland Hills military housing, with private homes on Zink and National

Roads, and a subdivision in the area south of the LFs. LFs 8 and 10 are separated by roughly

1,000 ft with an unnamed tributary to Hebble Creek running through the area.

4.2.1 History of Contamination
Other than the activities at the LFs themselves, there were no known activities noted in the

supporting documentation that caused contamination in the OSOU. In general, the limited
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contamination outside the boundaries of LFs 8 and 10 originated from the LFs. Knowledge of

contamination potentially occurring outside the boundaries of LFs 8 and 10 first occurred when

leachate seeps were noted on the eastern slope of LF10. Additional seeps along the northern

slope of LF10 were subsequently noted and addressed. Selected military housing units, adjacent

to the IPs, located north of LFS and east of LF10, were vacated in 1990, partially due to the

detection of subsurface migration of methane gas toward the housing units.

422 Initial Response
Initial response actions taken at LFs 8 and 10 include the following:

• June 1989 - Placement of dirt, gravel and lime over a leachate seep closest to the
Woodland Hills residential area.

• March 1991 - Installation of a passive temporary leachate collection system along the
northern and eastern slopes of LF10.

• 1990 - Military housing units north of LFS and east of LF10 adjacent to the LFs were
vacated. Selected housing units were reoccupied in 1992. Reoccupied units were
equipped with continuous methane monitors.

42J3 Basts for fating Action
The OSOU ROD does not require any further action other than that stated in the SCOU ROD.

The Declaration Statement in the OSOU ROD slates:

"....no further remedial action is necessary at the site. The previously approved Source
Control remedial action is comprehensive and eliminates the need to conduct additional
remedial action **

A baseline or quantitative risk assessment was performed in conjunction with the Off-Source RI

(ES. 1993). This risk assessment addressed risk associated with the LFs, as well as, risk from

any contaminants that may have migrated beyond the LF boundaries. This baseline risk

assessment identified contaminated groundwater, soil, and sediment as posing an unacceptable

risk through both ingestion and dermal exposure (direct contact) routes (WPAFB, 1994).

Inhalation of indoor and outdoor air. and direct contact with surface water and leachate seeps

were also identified as potential sources of elevated nsk. The primary media of concern for the

OSOU was surface water and sediment. Results of this nsk assessment for these media are

provided in Table 4-2. Ecological effects associated with surface water and sediment were

subsequently addressed under the GWOU
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Any easterly flowing groundwater that might escape the extraction system on the boundary of

Landfill 8, would ultimately flow toward and intercept the unnamed tributary 100-500 feet

downgradient. Various monitoring wells provide a network of coverage between the landfill and

creek. These include LF8-MWsl01,102, 103, 2A, 2C, 8A, 8B, 8C, 9A, 9B, 10A, 10B, IOC,

DM82S, and DM83S & DM83D. The monitoring results for these wells for the 5-year period

indicate that potential contaminants are not migrating or impacting the tributary. All analytical

results are within the initial investigative ranges or non-detect, and substantiate no impact to

surface streams.

LF8-MP013, a soil gas point, was incorporated into the LF8 groundwater monitoring network

when soil vapors were sampled and found to have trichloroethylene contamination. TCE was

found in what is presently considered perched and sporadic groundwater. TCE contamination

migration is not apparent from LF8, and there are no apparent associated surface water impacts.

The TCE occurrence is continuing to be monitored.

4.3 Remedial Actions
•

4.3.1 Remedy Selection
The OSOU ROD presents the final remedial action for OU1. The findings of the Off-Source RI

Report (ES, 1993) indicated that there were no new pathways of exposure presenting a risk that

had not already been identified during the previous Focused RI (ES, 1992a), precluding the need

for any additional feasibility studies. The ROD for the OSOU presented the selection of the NA

remedial alternative for the OSOU, and the adoption of the previously approved Source Control

remedial action as the final cleanup remedy for LFs 8 and LF 10 (WPAFB, 1994). It was agreed
that the comprehensive site remedial action, described in the SCOU ROD (WPAFB, 1993a),

would ultimately eliminate all exposure pathways where a risk was identified (WPAFB, 1994).

4.3.2 OSOU RAO
Cleanup goals for the site as a whole were to prevent direct contact with on-site contaminants, to

prevent on-site contamination from spreading, to capture contaminated groundwater that has

already migrated from the site, and to eliminate the potential exposure to site-related

contaminants during use of private water sources for drinking and showering. There were no

RAO selected for the OSOU in particular. In the ROD for the OSOU, the NA alternative was

selected as remedy for this site (i.e., the USAF determined that no remedial action was necessary

to ensure protection of human health and the environment at these sites). This selection was

based on several factors:

N:\3\829564\5 Yr Review\Final 01_06\5YrFinal_Jan06.doc



Final
Second Five*Year Review
Wright-Patterson AFB
Page 4-4

1. No new pathways of exposure presenting a risk were identified in the Off-Source RI
Report which had not already been identified during the previous Focused RI,
precluding the need for any additional feasibility studies.

2. The previously approved Source Control remedial action was comprehensive and
eliminated all exposure pathways where a risk was identified.

3. Migration of contaminants beyond the boundaries of the LFs was found to be limited,
and contaminants were present at relatively low levels.

4J3J3 Remedy Aiiptefiiditdbon
The comprehensive site remedial action for the OSOU and the SCOU is set forth in Table 1 of

the OSOU ROD, and includes the following:

• Covering both LFs with clay caps.

• Collecting and treating LF gas. leachate, and contaminated groundwater.

• Connecting residents of National and Zink Roads and Kauffman Avenue to a public
water supply.

• Removal of asphalt slabs in the Hebble Creek tributary.

• LTM of soil gas, groundwater, and air.

• Deed restriction on construction, mining, drilling, and well installation.

• Site access restrictions.

A complete description of the remedy for the SCOU is provided in Section 3.0. Site

controls limiting access to the OSOU include fencing around the perimeter of OU (as shown in

Figure 4-1) with locked gates and signage. Site controls are maintained by a contractor, in

accordance with a maintenance contract administered by the IRP office at WPAFB. In addition

to the site controls. WPAFB implements various institutional controls to ensure that digging or

excavation at the OSOU remains restricted. These institutional controls include:

• Review of plans/specifications for on-base construction by the WPAFB IRP office.

• Submittal and approval of Air Force (AF) Form 103 to the WPAFB Civil Engineering
office prior to anyone excavating or digging anywhere within base boundaries.

• Submittal and approval of AF Form 813 lo the WPAFB IRP office prior to
construction activities anvwhere with an FRP site.
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These institutional controls and site controls are currently summarized and documented in a LUC

Plan (Shaw, 2006) at WPAFB.

4.3.4 OSOUO&M

O&M activities for the OSOU are limited to LTM of groundwater and soil gas, and maintenance

of site controls. LTM of the OSOU is addressed in the SCOU ROD and is discussed here for

continuity. Groundwater monitoring at OU1 is conducted on a semiannual basis in April and

October.

4.4 Progress Since the Last Five-Year Review
Groundwater monitoring of OU1 is conducted annually as part of the BMP/LTM Program. The

previous Five-Year Review (IT, 2000) Report stated that groundwater monitoring data indicated

the presence of several compounds (arsenic, VC and 2,3,7,8- tetrachlorodibenzo-p-dioxin

[TCDD]) above MCLs in groundwater downgradient from LF8. No chemical constituents were

above MCLs in groundwater downgradient from LF10. However, the report stated that "The

remedy for groundwater at the OSOU remains protective since residents with private Wells

within the area were connected to a public water supply and no new wells can be installed within

this area."

The recommended action was to continue monitoring groundwater under the BMP/LTM

Program. Groundwater monitoring has continued in the SCOU with implications to the OSOU,

results of the monitoring are discussed in Section 4.5.4

4.5 Five-Year Review Process
The five-year review was completed following USEPA guidance in Comprehensive Five-Year

Review Guidance (EPA 540-R-01-007). This section provides a summary of the process used to

complete the five-year review for the OSOU remedy.

4.5.1 Administrative Components
The five-year review process was initiated by the WPAFB IRP office. The five-year review

process is managed by WPAFB IRP office with regulatory oversight by USEPA and OEPA. The

review schedule was established by the review team and included the following components:

• Community Involvement
• Document Review

• Data Review
• Five-year Review Report Development and Review.
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452 Community Involvement
WPAFB provided a copy of the Draft Second Five- Year Review Document to die base

Environmental Advisory Board (EAB) for a 30-day review period (16 November 2005 to 16

December 2005). No comments were submitted by the EAB. A notice for formal public review

was placed in the Dayton Daily News, and conducted (dates to-from). Comments received from

the public, and their response, are provided in Appendix B. A copy of the CERCLA Five- Year

Review Report will be added to die Administrative Record at the WPAFB IRP office, as well as

the Information Repository located at Wright-State University, 3640 Colonel Glenn Hwy,

Dayton Ohio.

453 Document Review
The five-year review consisted of a review of the following documents:

• Record of Decision Off-Source Operable Unit and Final Remedial Action Landfills 8
and 10 (WPAFB, 1994),

• 5-Year Review. Record of Decisions for: 21 No Action Sites, 41 No Action Sites,
SCOU. LFs 8 and 10. OSOU (LFs 8 and 10). and Spill Sites 2. 3, and 10 (OU2)
(TT,2000),

• Off-Source Remedial Investigation Report (ES, 1 993),

• Phase n Environmental Assessment for Page Manor and Woodland Hills Housing
Complexes (IT, 2002),

• Semiannual Long-Term Monitoring Reports from April 1999 to April 2004
(Shaw 1998-2004).

454 Dtta Review
Since the signing of die ROD, actions directly related to die OSOU have been limited to

groundwater monitoring affiliated with the SCOU and conducted under die BMP/LTM Program.

A separate soil investigation (no groundwater was encountered) was conducted as part of the

Phase D Site Assessment for Page Manor and Woodland Hills Housing Complexes (IT, 2002).

In addition, a monitoring point (LF08-MP13) in the area adjacent to die northeast comer of LFS

has been included in the OSOU well network.

Results from the semiannual groundwater sampling at OU1 were compiled in the BMP/LTM

reports to give a comprehensive summary of the water quality since October 1998 for the SCOU

perimeter MWs. These wells are located in the OSOU. As previously noted, the monitoring

results of the perimeter wells are primarily indicative of die SCOU remedy performance, these

results also impact the OSOU. If contaminants migrate from the SCOU to the OSOU, the NA
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remedy for the OSOU may no longer be valid. Groundwater monitoring of OU1 is conducted on

a semiannual basis in April and October. The monitoring results for the SCOU perimeter wells

are discussed thoroughly in Section 3.5.4.5. These results indicate that the remedial action at the

SCOU has achieved the objective of reducing the potential for migration of LF contaminants to

the OSOU.

Monitoring of additional wells at OU1, other than the SCOU perimeter wells was also

conducted. As noted in Section 3.5.4.5, VC has been detected above the MCL in the area

adjacent to the northeast corner of LF8, in the vicinity of the east end of Dupont Way. The

presence of VOCs in this area may be historical artifacts unrelated to LF8 or may be artifacts of

contaminants that migrated from LF8 prior to remedial action. Over the last five years, VC

concentrations have ranged from 8.2 u,g/L to 2.6 ng/L at three wells in this area.

TCE has also been detected above the MCL in groundwater collected from LF08-MP13, ranging

from 58 jAg/L to 4.6 u,g/L. The presence of TCE was discovered in 2002 when the ground water

present in soil vapor monitoring point LF08-MP013 was sampled to evaluate elevated VOC

concentrations detected in soil vapor samples collected during the July and October 2001 moni-

toring events. The zone is likely perched groundwater. Previous extensive investigations show

that groundwater in the vicinity has a limited route of transport toward the unnamed tributary.

Table 4-3 presents a summary of the COCs that have exceeded an MCL or ROD Compliance

Level in this area in the past five years (Shaw 1998 - 2004). Figure 4-2 presents the well

locations and location of geologic cross-section line A-A'. The VOC concentrations shown on
cross-section A-A' (Figure 4-3) are from the last time all of the impacted MWs were sampled

(April 2004) and from the last event when EW-0816 was sampled (July 2000).

The Phase II Environmental Site Assessment for Page Manor and Woodland Hills Housing

Complexes (IT, 2002) further investigated the LF08 area. During this investigation, subsurface

soil samples were collected from those Geoprobe locations indicated on Figure 4-2. No

groundwater was encountered. Results from the assessment did not indicate any subsurface

contamination in the soil or vadose zone. No landfill material was found in the soil, nor was

methane and/or explosive gas detected from the soil vapor monitoring points.

4.5.4.1 Recommended Changes to Monitoring
Recommended changes to monitoring is discussed in Section 4.8
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4SS Sits Inspection
WPAFB personnel and/or contractor personnel routinely inspect the various components of the

site remedy and site controls in place at OU1, in accordance with a maintenance contract

administered by the IRP office at WPAFB. Therefore, additional inspections were not deemed

necessary.

Interviews
The following personnel at the WPAFB IRP office were interviewed regarding the status of the

remedy at the OSOU to determine if any additional actions or concerns had occurred:

• Kim Ehret - Project Manager

• Sherman Siegal - Project Manager

• Treva Bashore - Project Manager

Because these personnel concurred that no additional actions had occurred at the OSOU and that

there were no concerns, interview summaries were not prepared.

4.6 Technical Assessment
The primary goal of the five-year review is to determine whether the remedy at a site is

protective of human health and the environment, to provide a framework for organizing,

evaluating data and information, and to ensure that all relevant issues are considered when

determining the protectiveness of the remedy. USEPA guidance lists three questions to consider.

The questions are as follows:

• Question A: Is the remedy functioning as intended by the DD?

• Question B: Are the exposure assumptions, toxicity data, cleanup levels and RAOs
used at the time of the remedy still valid?

• Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

The following sections provide responses to the questions for the OSOU.

4M.1 Question A: Is the remedy functioning as intended by the DDs?
The review of documents and the results of interviews with WPAFB IRP personnel indicate that
the remedy for the OSOU is functioning as intended by the ROD. Implemented institutional
controls and implementation of the remedial action ai the SCOU have achieved the objective of
preventing exposure of contaminants and reducing the potential for migration of LF
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contaminants to the OSOU. Given the hydrogeology at OU1 and the lack of pathways for

exposure to groundwater, the presence of TCE and VC in the area adjacent to the northeast

corner of LF8 does not pose a threat to human health.

4.6.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs
used at the time of the remedy still valid?

A baseline or quantitative risk assessment was performed in conjunction with the Off-Source RI

(ES, 1993). This risk assessment addressed risk associated with the LFs, as well as, risk from

any contaminants that may have migrated beyond the LF boundaries. The baseline risk

assessment evaluated risks using residential current and future land use scenarios. For the

human health risk assessment, 13 exposure pathways were quantified using adult and child

receptors for a 30-year residential exposure duration. Ecological effects associated with surface

water and sediment were subsequently addressed under the GWOU (WPAFB, 1999). A detailed

review of the exposure assumptions, toxicity data, cleanup levels, and RAOs is provided in

Appendix A, Section A.2. A summary is provided below.

4.6.2.1 Changes in ARARs and TBCs
Because the NA alternative was selected as the remedy for the OSOU, there were no ARARs

specified in the OSOU ROD (WPAFB, 1994). The remedy described in the SCOU ROD

(WPAFB, 1993a) continues to be protective because exposure to groundwater is prevented. In

addition, groundwater monitoring data down gradient of LFs 8 and 10 are collected annually as

part of the BMP/LTM Program (IT, 2000), as described in Section 8.6.2.

4.6.22 Changes in Land Use and Exposure Assumptions
The quantitative risk assessment identified contaminated groundwater, sediment, and soil as

posing an unacceptable risk through both the ingestion and dermal exposure (direct contact)

routes (WPAFB, 1994). Inhalation of indoor and outdoor air and direct contact with surface

water and leachate seeps were also identified as potential sources of elevated risk.

For purposes of the risk assessment, the exposed individual (the most at risk) was an individual

who currently lives adjacent to the LFs for a period of thirty years, and spends a certain amount

of time trespassing on the LFs, resulting in direct contact with, and ingestion of, contaminated

soil, sediment, and surface water. For the future land use scenario, the individual at most risk

was a future resident who might build a home in such close proximity to the LFs as to be in

direct contact with, or ingest, contaminated soil, sediment, surface water, and/or groundwater,
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and live in the residence for thirty years. There have been no changes to land use or exposure

pathways at the OSOU since the remedy was implemented.

4623 Changes in Toxicity Values

Current values in IRIS (USEPA, 2004d) were reviewed to determine whether the toxicity data

had changed since the quantitative risk assessment had been conducted. Because USEPA's

toxicity criteria had also been used to derive the PRG applied in the qualitative risk assessment

for the SCOU (Section 3.6.2), many of the changes to the toxicity values were similar. Several

individual toxicity values had changed. Some criteria are now more stringent, while some are

less stringent For the groundwater, most of the COC also have MCLs so the impact due to

changes in the toxicity values is not an issue. For the soil, the cumulative impact of the more

stringent toxicity values would be expected to be balanced by the effects of those values that are

now less stringent. Toxicity values are now available for some chemicals that did not have

toxicity criteria at the time of the quantitative risk assessment Some of the values are

provisional. With respect to the toxicity information that was used in the risk assessment the

conclusions of the risk assessment are still considered to be valid.

Because lead does not have a toxicity value, exposures to lead were evaluated using the IEUBK

model (USEPA, 1994b). Since the risk assessment was performed, the IEUBK model has been

updated. USEPA has also developed the Adult Lead Model to evaluate occupational exposures

to lead (USEPA, 2003b). While the models for evaluating uptake of lead in children and adults

have been updated, the action levels for water and soil have not changed and are considered to be

protective.

Based on new guidance for dermal risk assessment (USEPA. 2004c), there were changes to some

of the factors and assumptions used to calculate dermal toxicity values for the risk assessment.

These changes would not be expected to change the overall conclusions of the quantitative risk

assessment Given the remedial actions taken for the SCOU. however, there is no direct human

contact with the media evaluated for the OSOU (i.e.. groundwater, sediment and soil).

USEPA has developed the Soil Screening Guidance (USEPA. 1996b) as a framework for

screening contaminated soils. Had the SSL values been applied in the quantitative risk

assessment it is likely that soil concentrations of some constituents would have exceeded the

SSLs. The presence of the LF caps that were installed as part of the SCOU remedy, reduce

infiltration of water through soil associated with the LF. In addition, constituents that leach to

groundwater would be addressed under the BMP/LTM Program.
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4.6.2.4 Changes in RAOs and Cleanup Levels
The NA alternative was selected for the OSOU because the SCOU. remedial action was

considered to be comprehensive, and would eliminate all exposure pathways where a risk was

identified; therefore, there are no RAOs or cleanup levels for the OSOU. The remedy described

in the OSOU ROD (WPAFB, 1994) continues to be protective because exposure to groundwater

is prevented.

4.6.3 Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

There has been no additional information that would call into question the protectiveness of the

remedy.

4.6.4 Technical Assessment Summary
Based on evaluations of the BMP/LTM analytical data, maintenance records from Tetra Tech,

Inc., and results of additional investigations in the OSOU, the remedy at the OSOU is

functioning as intended in the ROD. The remedy is protective of human health because

implemented institutional controls prevent exposure to contaminated groundwater and the

remedial action implemented at the SCOU has reduced the potential for migration of

contaminants to the OSOU.

There have been some changes to MCLs, toxicity values, and changes to risk assessment

guidance documents since the last five-year review as noted in Section 4.6.2. These changes do

not affect the protectiveness of the remedy because the new values were less stringent, or the

remedy eliminates the pathway of exposure.

There is no additional information that calls into question the effectiveness of the remedy.

4.7 Issues
VOCs continue to be detected adjacent to the northeast corner of LF8 in the vicinity of Dupont

Way. However, there are no significant deviations in the site conditions that decisions regarding

remediation at the OSOU and SCOU were based on.

4.8 Recommendations and Follow-up Actions

This five-year review concluded that the remedy for the OSOU continues to be protective of

human health. Although VOCs have been detected in the northeast corner of LF8, the remedy is

protective of human health because implemented institutional controls prevent exposure to
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contaminated groundwater. No foilow-up actions are recommended at this tune. It is

recommended that current LTM continue. If recommendations are not accomplished it will not

affect the whole structure and disable the protectiveness of the entire site remedy. However,

these are maintenance issues that require ongoing upkeep to ensure the future protectiveness of

the remedy in this OU.
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Table 4-1
Site Chronology-—Off-Source Operable Unit

Wright-Patterson Air Force Base, Ohio

Event

Preliminary Assessment

Initial Response Actions

Off-Source Remedial Investigation

Record of Decision

Previous Five-Year Review

Date

February 25, 1981

June 1989, 1990, and March 1991

October 1993

June 1994

March 2000
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Table 4-2
Summary of Human Health Risk Assessment Results

Off-Source Operable Unit
Wright-Patterson Air Force Base, Ohio

Pathway

Surface Water

Setiment

Current

Cumulative Risk

9E-05

6E-06

Hazard Index

Huo.ooeo
HI = 0.3

Future

Cumulative Risk

4E-04

1E-04

Hazard Index

HI = 0.10

Hl = 5

nlex tot non-ancenjus effects
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Table 4-3
Groundwater VOCs Results Summary - Area Northeast of LF8

Wright-Patterson Air Force Base, Ohio

Final
Second Five-Year Review

January 2006

LOCATION
Units

Compliance Level - ROD
Compliance Level - MCL

WP-EW-0816

Duplicat

Duplicate

•

Duplicate

LF08-MW10B

02-DM-83S-M

Duplicate

LF08-MP013'

SAMPLE
DATE

Oct-96
Jan-97
Apr-97
Jul-97
Nov-97
Feb-98
Jun-98
Sep-98
Nov-98
Nov-98
Jan-99
Apr-99
Apr-99
Jul-99
Oct-99
Feb-00
Apr-00
Apr-CIO
Jul-00

Oct-96
Nov-97
Oct-98
Oct-99
Oct-00
Apr-01
Oct-01
Apr-02
Oct-02
Apr-03
Oct-03
Apr-04

Jun-86
May-91
Sep-91
Jan-92
Jan-92
Sep-98
Oct-00
Apr-01
Oct-01
Apr-02
Oct-02
Apr-03
Oct-03
Apr-04

May-02
Oct-02
Apr-03
Oct-03
Apr-04

BENZENE
ua/L
0.62

5

(4)
(4)
(2)
(2)

(2.5)
(2.6)
(4.6)
(3)

(2.3)
(2.9)
(3.6)
(2.5)
(2.5)
ND

(1.7)
(4.1)

(2.3 J)
(1.5J)
(2.8)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
(1J)
<U)
(1J)

(0.9 J)
2

0.56 J
ND

(0.66 J)
0.4 JD
(0.80 J)

ND
(0.66 JD)

0.42 J

ND
ND
ND
ND
ND

CHLOROFORM
ug/L
0.28
NCL

ND
ND
ND
(2)
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
6

ND
ND
ND

(0.96 JD)
ND
ND
ND
ND

ND
ND
ND
ND
ND

CIS-1.2-DCE
WJ/L

0.0677
70

NR
NR
NR
NR
NR
NR
NR
NR
(96)

(110)
(170)
(120)
(120)
1.5
(71)

(140) D
(150)
(120)
(70)

NR
NR
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NR
NR
NR
NR
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

TRANS-1,2-DCE
MO/L
100
100

ND
2.6
ND
ND
2.6
2.3
ND
ND
1.8
2.2
3.5

2.1 J
2J
ND

0.95 J
2.5
3

1.8J
1.3

ND
ND
ND
ND

0.11 J
ND
ND
ND
ND
ND
ND
ND

ND
1
1
2

ND
3

0.34 J
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

METHYLENE
CHLORIDE

W/U
6.22
NCL

ND
ND
ND
ND
(30)
(8)
3.5

4.35
(51)
ND
1 J

2.2 J
2.1J
(7.4)
ND

0.37 J
3.8
4.8
ND

ND
ND

0.45 J
ND

0.38 J
ND
ND
ND
ND
ND
ND
ND

ND
<2J
ND
ND
ND
ND

0.82 J
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

TCE
ug/L
3.03

5

ND
ND
ND
ND
ND
1.9
ND
2
1.7
1.9
3

1.6J
1.6J
ND
1.4
2.3
2.5
1.7J
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(24 D)
(58 D)
(4.6)
(17)
(8.2)

VINYL
CHLORIDE

ug/L
0.0283

2

(21)
(16)
(12)
(8)
(41)
(24)
(49)

(28.7)
(18)
(24)
(40)
(26)
(24)
ND
ND

(60) D
(28)
(9.1)
(15)

(9)
(6-4)
(10)
(8.2)
(8.2)
(7.4)
(6.2)
(6.6)
(7.1)
(5.2)
(5.1)
(4.4)

ND
(<2J)

(4)
(8)
ND
(3)

(6.6)
(6.1)
(3.5)

(2.6 D)
(5.8)

(3.7 D)
(3.5 D)
(1.9)

ND
ND
ND
ND
ND

ND - Not detected
D - Diluted sasmple run
DCE - Dichloroethene
J - Estimated result, concentration out of calibration range.
MCL - Maximum Contaminant Level
ug/L - micrograms per liter
NCL - No Compliance Level set tor these chemicals.
NR • Not Reported
ROD - Record of Decision
TCE - Trichloroethene
VOC - Volatile Organic Compound
() - Concentration exceeds a compliance level.
* - Sampling location LF08-MP013 is a soil vapor monitoring point that is used to sample groundwater.
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5.0 Five-Year Review for 21NA Sites

The 21 NA Sites ROD (WPAFB, 1996) addresses remedial actions for 21 IRP sites at the base.

The sites included in this ROD are listed below by their respective OU:

• OU2 - BS1, LTCSAA, TCSP, Coal and Chemical Storage Area, Bldg89CSP

• OU3 - LF14, Fire Training Area (FTA) 2-5, Spill Site (SP) 1, Earthfill Disposal Zone
(EFDZ)11,EFDZ12

• OU5-FTA1,GLTS,BS4

• OU6-EFDZ1

• OU10 - CHP-3, LF13, TF49A, Underground Storage Tank (UST)30119

The ROD only addresses soils at these sites. The remedy for groundwater at WPAFB is included

in the GWOU remedy (discussed in Section 8.0). The remedy selected in the ROD for each of

these 21 sites was the NA alternative; the USAF determined that no remedial action was

necessary to ensure protection of human health and the environment at these sites. This decision

was based on analytical data, restricted land uses at each of the 21 sites, and the assumption that

these restrictions would remain in place. A five-year review of the selected remedial alternative

of NA is necessary to determine whether land use restrictions, as presented in the ROD, remain

at each of the 21 sites. If, in the future, portions of WPAFB are sold for residential development,

for example, the appropriate land-use would need to be evaluated for those specific applications.

5.1 Site Chronology
A chronology of important and relevant dates for the 21 sites is provided in Table 5-1.

5.2 Background
A site by site description of the 21 NA Sites, by OU, is presented in the ROD for the 21 NA sites

(WPAFB, 1996). Figures 5-1 and 5-2 show the location of the sites addressed in the 21 NA Sites

ROD.

5.2.1 History of Contamination
The 21 NA sites had a variety of former uses. Table 5-2 provides a listing of the former, current,

and anticipated future land uses for each site.
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522 Initial Response
No initial response action was taken at 18 of the 21 sites. The following response actions were

taken at the remaining three sites:

• FT A3 - Following a fuel spill of approximately 2,700 gallons in 1986, a scavenger
pump system was used to recover fuel, followed by in situ biological treatment to
biodegrade fuel that was not recovered. WPAFB discontinued use of jet petroleum
grade 4 (JP-4) in 1995 and switched to a propane-based fire control system to simulate
aircraft fires. The UST used to store JP-4, the oil/water separator, piping system, a
25,000 gallon wastewater tank, and contaminated soil were removed according to
State of Ohio Bureau of Underground Storage Tank Regulations (BUSTR) guidelines.
The site is currently used by WPAFB Prime Base Engineering and Emergency Force
unit for training and storage. This site was further investigated under the IRP.

• TR49A - The site was closed in accordance with BUSTR and documented by the
State Fire Marshal's letter dated September 15, 1994. Closure activities were
conducted in September 1993, and included the removal of 16 UST, 10,018 cubic-
yards of contaminated soil, and several thousand gallons of residual product/pit water
and tank rinsate. The excavation was filled and graded. Site TR49A was originally
included on the list of IRP sites to be investigated, and was dierefore included in the
21 Sites ROD. However, the site was remediated and closed under the BUSTR
program, and was not included in IRP investigation activities.

• UST301 19 - This site was closed in accordance with BUSTR and documented by the
State Fire Marshal's letter dated September 14, 1994. Closure activities were
conducted in 1993 and included the removal of five USTs, approximately 1,200 cubic
yards of contaminated soil, and residual product. The excavations were then filled and
graded. Site UST30119 was originally included on the list of IRP sites to be
investigated, and was therefore included in the 21 Sites ROD. However, the site was
remediated and closed under the BUSTR program and was not included in IRP
investigation activities.

£23 Basis for Taking Action
The basis for taking action (implementing restrictions on land use) was due to the presence of

hazardous substances above levels that would allow for unrestricted use of the site. Table 5-3

provides a summary of COC detected at each site and a summary of the risk assessment results.

S3 Remedial Actions
53.1 Remedy Selection
The 21 Sites ROD documents the selected remedy for soil contamination. This ROD is one of

six RODs for WPAFB. The remedial actions for the IRP sites included in the 21 Sites ROD was
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limited to institutional controls and site controls to prevent exposure to hazardous substances.

The 21 Sites ROD requires the following:

• Limited access to general public due to the location within an active military
installation.

• Further access limitations at selected sites (FTA1, FTA5) due to the nature of the
military activities at these sites.

• Restrictions on digging or excavation at any of these sites.

5.3.2 RAO
There were no RAO stated in the 21 Sites ROD, therefore, the NA alternative was selected as the

remedy for the sites. USEPA, OEPA, and WPAFB determined that conditions at the 21 sites

posed no current or potential threat to human health and the environment at levels that would

warrant remedial action. The ROD states that groundwater, surface water and sediment would

be monitored under the BMP/LTM Program.

5.3.3 Remedy Implementation
The institutional controls and site controls required by the 21 Sites ROD were in place and

functioning prior to the effective date of the ROD. Table 5-4 provides a listing of the current site

controls for each of the 21 sites. In addition to the site controls, WPAFB implements various

institutional controls to ensure that digging or excavation at these sites remains restricted. These

institutional controls include:

• Review of plans/specifications for on-base construction by the WPAFB IRP office.

• Submittal and approval of AF Form 103 to the WPAFB Civil Engineering office prior
to excavating or digging anywhere within base boundaries.

• Submittal and approval of AF Form 813 to the WPAFB IRP office prior to
construction activities anywhere with an IRP site.

These institutional controls and site controls are currently summarized and documented in a LUC

Plan (Shaw, 2004) at WPAFB.

5.3.4 System O&M
Site controls (such as fencing, gates and locks) are maintained by various entities at WPAFB.

Table 5-5 provides a listing of the entities responsible for maintaining the site controls at the

21 sites. ,
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5.4 Progress Since the Last Five-Year Review

There were no issues or recommendations in the previous Five-Year Review (IT, 2000) for any

sites included in the 21 Sites ROD. The conclusions presented in the preceding Five-Year

Review indicated that the "remedies selected for these 21 NA sites remain protective of human

health and the environment".

&5 five-year Review Process
The five-year review was completed following USEPA guidance in Comprehensive Five-Year

Review Guidance (EPA 540-R-01-007). This section provides a summary of the process used

for the five-year review for the IRP sites contained in the 21 Sites ROD.

&&f Administrative Components
The five-year review process was initiated by the WPAFB IRP office. The five-year review

process is managed by the WPAFB IRP office with regulatory oversight by USEPA and OEPA.

The review schedule was established by the review team and included the following

components:

• Community Involvement
• Document Review.
• Data Review.
• Five-year Review Report Development and Review.

££2 Community fovotvement
WPAFB provided a copy of the Draft Second Five-Year Review Document to the base

Environmental Advisory Board (EAB) for a 30-day review period (16 November 2005 to 16

December 2005). No comments were submitted by the EAB. A notice for formal public review

was placed in the Dayton Dairy News, and conducted (dates to-from). Comments received from

the public, and their response, are provided in Appendix B. A copy of the CERCLA Five-Year

Review Report will be added to the Administrative Record at the WPAFB IRP office, as well as

the Information Repository located at Wright-State University, 3640 Colonel Glenn Hwy,

Dayton Ohio.

5J5J Document Review
The Five-Year Review consisted of a review of the following documents:

• Record of Decision for 21 No Action Sites (WPAFB, 1996).
• Operable Unit 3 Final Remedial Investigation Report (S AIC, 1995).
• No Action Proposed Plan for EFDZI (Metcalfe & Eddy, 1996b).
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• Operable Unit 10 Decision Document, Central Heating Plant 3 (CH2M HILL,
1995d).

• Operable Unit 10 Decision Document, Bldg 30119 (CH2M HILL, 1995b).
• Decision Document, Earth Fill Disposal Zones 10,11,12 (SAIC 1992).
• Decision Document, Landfill 14 (SAIC, 1994).
• Technical Document to Support No Further Action, Tank Farm 49A (CH2M HILL,

1995b).
• Operable Unit 10 Final Remedial Investigation Report (CH2M HILL, 1995d).
• Operable Unit 5 Final Remedial Investigation Report (IT, 1995b).
• Final Remedial Investigation Report for Operable Unit 2 (ES, 1995).
• No Action Proposed Plan for Sites Within or Near Operable Unit 10 (CH2M HILL,

1996).

5.5.4 Data Review
No actions have occurred at any of the 21 sites since the signing of the 21 NA Sites ROD, with

the exception of groundwater monitoring under the BMP/LTM Program and maintenance of site
*

controls (such as fencing, signs and gates). Groundwater monitoring results under the

BMP/LTM Program and recommended changes to groundwater monitoring at the 21 NA Sites

are provided in Section 8.0.

5.5.5 Site Inspection
Personnel at WPAFB routinely inspect the site controls in place at the various sites. Therefore,

additional inspections were not necessary to evaluate the remedy.

5.5.6 Interviews
The following personnel at the IRP office were interviewed regarding the status of the 21 sites,

to determine if any additional actions or concerns had occurred:

• Kimberly Ehret - Project Manager
• Sherman Siegal - Project Manager
• Treva Bashore - Project Manager

Because these personnel concurred that no additional actions had occurred at the 21 sites, and

that there were no concerns, interview summaries were not prepared.

5.6 Technical Assessment

The primary goal of the five-year review is to determine whether the remedy at a site is

protective of human health and the environment, to provide a framework for organizing,

evaluating data and information, and to ensure that all relevant issues are considered when
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determining the protectiveness of the remedy. USEPA guidance lists three questions to consider.

The questions are as follows:

• Question A: Is the remedy functioning as intended by the DD?

• Question B: Are the exposure assumptions, toxicity data, cleanup levels and RAOs
used at the time of the remedy still valid?

• Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

The following sections provide responses to the questions for each of the sites being reviewed.

fll&f Question A: Is the remedy functioning as intended by the DDs?
The review of documents and the results of interviews with WPAFB IRP office personnel

that the remedy is functioning as intended by the 21 NA Sites ROD. Land use
restrictions and site controls required under the 21 Sites ROD are currently summarized and

documented in a LUC Plan at WPAFB. The LUC Plan was provided to OEPA, USEPA,

WPAFB personnel responsible for maintaining the site controls, implementing institutional

controls on excavating, digging and construction, and entities at WPAFB responsible for

ensuring that land usage remains consist with the ROD requirements. These land use controls

are being implemented in accordance with the LUC Plan (Shaw, 2006). Groundwater

monitoring is conducted under the BMP/LTM Program and is discussed in Section 8.

5L&2 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs
used at the time of the remedy stiHvaU?

Twenty-one sites were evaluated using semi-quantitative risk assessment (i.e., screening-level

risk assessment) and quantitative risk assessment methods. As a result of these evaluations, no

action was required. A detailed review of the exposure assumptions, toxicity data, cleanup levels

and RAOs is provided in Appendix A, Section A. 3. A summary is provided below and in

Table 5-6.

5A21 Changes in ARARs and TBCs

Three of the NA sites (FTA5, TR49A, and UST30 1 ] 9) were closed in accordance with BUSTR.

OAC 1301:7-9-13 for USTs. The BUSTR regulations became effective in March 1999.

Although BUSTR regulations have been revised since these sites were evaluated, actions prior to

March 31, 1999 are not required to foUow the new rule.
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No ARARs were listed in the ROD for the remaining 18 sites. The remedy selected for each of

the 21 sites addressed in the ROD is the NA alternative, which is based on restricted land use and

institutional controls.

5.622 Changes in Land-Use and Exposure Assumptions - • , - . .

Land use of the 21 NA sites includes industrial, commercial, recreational, and open space. Land

use remains unchanged at all of the sites covered in the 21 Sites ROD. ,

Exposure scenarios and assumptions varied by site. In general, commercial/industrial land use

scenarios were assumed. These exposure scenarios remain valid.

Although guidance regarding some exposure assumptions has changed [i.e., new guidance for

dermal risk assessment (USEPA, 2004c)], these revisions would not affect the protectiveness of

the remedy.

With respect to potential exposures to VOCs during construction or excavation work, the areas

associated with residual contamination from these compounds are restricted from digging.

Exposures to groundwater associated with drinking water or other domestic purposes also

continue to be prevented due to restrictions on the use of groundwater. Water pumped from

affected on-Base production wells is treated prior to distribution.

5.6.2.3 Changes in Toxicity Values
Because USEPA's toxicity criteria were used to derive the PRGs, the IRIS (USEPA, 2004d) was

reviewed to determine whether the toxicity data had changed since the risk assessments had been
conducted. Several individual toxicity values had changed. Some criteria are now more

stringent, while some are less stringent. For the soil, the cumulative impact of the more stringent

toxicity values would be expected to be balanced by the effects of those values that are now less

stringent. Toxicity values are now available for some chemicals that did not have toxicity

criteria at the time of the risk assessment. Some of these values are provisional. With respect to

the toxicity information used in the risk assessment, the conclusions of the risk assessment are

still considered to be valid.

Based on new guidance for dermal risk assessment (USEPA, 2004c), there were changes to some

of the factors and assumptions used to calculate dermal toxicity values for the risk assessment.

However, the impacts of these changes would be expected to be minimal.
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For the human health risk assessments performed using a semi-quantitative or qualitative

methodology, contaminant concentrations were compared to the most current Region 9 industrial

and/or residential soil PRG (USEPA, 2004e). and in some cases, to the Region 3 RBC (USEPA,

2004a). The majority of Region 9 industrial and residential soil PRG has been updated as well as

the Region 3 RBC.

For several sites, exposures to lead in soil were evaluated using the IEUBK Model, Version 0.99

(USEPA, 1994a), which does not address adult exposures to lead. Since the 21 NA sites risk

assessments were performed, the IEUBK model has been updated (USEPA, 2002a). In addition,

the USEPA has since developed the Adult Lead Model to evaluate occupational exposures to

lead (USEPA, 2003b). Although the models for evaluating uptake of lead in children and adults

have been updated, the action levels for water and soil have not changed and are considered to be

protective.

USEPA also developed the Soil Screening Guidance (USEPA, 1996a) as a framework for

screening contaminated soils that encompasses both simple (i.e., screening-level) and more

detailed approaches for calculating site-specific SSLs. In particular, this guidance presents

methodologies to address the leaching of contaminants through soil to an underlying potable

aquifer. Given the period of time the sites have existed, migration of chemicals from the sites

has most likely occurred. The use of the SSLs would have no effect on the remedy.

Groundwater is being monitored under the BMP/LTM Program.

S£24 Changes in RAO» and Cfeama? Goafs
There were no remedial objectives selected for any of the 21 NA sites. The NA alternative was

selected as remedy for all 21 sites (i.e., the USAF determined that no remedial action was

necessary to ensure protection of human health and the environment at these sites). This

decision was based on the evaluation of analytical data and current site conditions at the time of

the site investigations. Institutional controls and access/land use restrictions are in place at all of

the sites (e.g., most are located within an active military installation with limited access).

Additionally, some sites have fencing around them, further limiting access. Digging or

excavation at any of the 21 sites, especially those with waste/contamination left in place

((e.g.. LF13, Heating Plant (HP) 3, FTA5J, is currently restricted by the nature of die installation,

and is expected to remain restricted. If portions of WPAFB are sold, the proposed land use

would need to be evaluated to determine if it was consistent with the ROD requirements.
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5.6.3 Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

No other information has been identified that would call into question the protectiveness of the

remedy.

5.6.4 Technical Assessment Summary
The review of documents, ARARs, risk assessment assumptions, and the results of interviews

with WPAFB IRP office personnel indicate that the remedy for soils is functioning as intended

by the 21 NA Sites ROD. Implementation of the LUC Plan (Shaw, 2006) ensures that land

usage remains consistent with the ROD, and that site controls and institutional controls are

maintained. Groundwater monitoring under the BMP/LTM Program is discussed in Section 8.

There have been some changes to PRO, toxicity values, and changes to risk assessment guidance

documents since the last Five-Year Review (IT, 2000) as noted in Section 5.6.2. These changes

do not affect the protectiveness of the remedy because the new values were less stringent, or the

remedy eliminates the pathway of exposure. There is no additional information that calls into

question the effectiveness of the remedy.

5.7 Issues

There were no issues noted during the review of the 21 Sites ROD.

5.8 Recommendations and Follow-up Actions

This five-year review concluded that the remedy for the 21 Site ROD continues to be protective

of human health. There are no recommendations or follow-up actions necessary at this time.
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Table 5-1
Site Chronology—21 No Action Sites

Wright-Patterson Air Force Base, Ohio

Final
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January 2006

Event

Preliminary
Assessment

Initial Response
Activities

Remedial
Investigation
Report

Proposed Plan

Record of Decision

OU2
Sitesd)

May1988-BSl,LTSCA
August 1 988 -CCSA

April! 989 -B89CSP, TCSP

None

August 1995

May 1996

August 1996

OU3
Sites®

May1988-SP1,FTA2-FTA5
January 1 989 -EFDZ11
February 1 989 -EFDZ1 2

October 1 989 -LF1 4

FTA5-UST closure -1995
Bioremediation-1986

Bioventing test project - 1 996

July 1995

October 1995

August 1996

OU5
Sites<3>

May1988-FTA1
March 1 989 -BS4
April 1 989 -GLTS

None

August 1995

May 1996

August 1996

OU6
Sites*4)

May1988-EFDZ1

None

December 1995

April 1996

August 1996

OU10
Sites®

May1988-CHP-3
December 1 988 -TF49A
July 1 990 -UST 301 19

TR49A-UST closure in
September 1993, approved
, September 1994.

UST301 19 -UST closure in
1993, approved September

1994.

December 1995

May 1996

August 1996

("B89CSP, SSI, CCSA, LTCSA, TCSP.

<2>EFDZ11, EFDZ12, FTA2, FT A3, FTA4, FTA5, LF14, SP1.

I3>BS4,FTA1,GLTS.
WEFDZ1.

WCHP-3, LF13, TR49A, UST30119.

B89CSP = Building 89 Coal Storage Pile. GLTS
BS = Burial Site. LF

CCSA = Coal and Chemical Storage Area. LJCSA

CHP = Central Heating Plant. OU
EFDZ = Earthfill and Disposal Zone. SP

FTA = Fire Training Area. TCSP

= Gravel Lake Tank Site.

= Landfill.

= Long-Term Coal Storage Area.

= Operable unit.

= Spill Site.
= Temporary Coal Storage Pile.

TR49A = Tank Removal 498.

UST = Underground storage tank.
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Table 5-2
Former, Currant, and Allowable Land Ua« - 21 No Action Sltea

Wrlght-Pattereon AFB, Ohio
Page 1 of 3

Final
Second Five-Year Review
Jiru»ry200e

IRPSItt

BB9CSP

BS1

CCSA

LTCSA

TCSP

EFDZ11

EFDZ12

FTA2

ou
2

2

2

3

3

3

Former Land UM
Coal storage activities from 1940 or 1042, to
about 1974.

Contains remnants of old abandoned garden plot
areas that were once suspected to be waste
burial trenches, and two possible pits where
sludge Irom luel storage tanks may have been
burled.

Storage of 25-gallon containers of muriatic acid
and sulturtc acid, along with 2,5 gallon
containers of carbon tetrachtorWe from the late
1940's to the early 1970's.

Open storage, and then coal storage activities
from 1953 to 1988.

Coal storage activities between 1946 and 1948,
with remnants removed in September 1960.

Disposal of construction debris from a runway
improvement project completed in the 1940s.

Disposal of construction debris from a runway
Improvement project completed In the 1940s.

Small, gravel-covered burn pits once used to
conduct fire training exercises from the mid-
1950s to the early 1980s.

Currant Land Uaa
Mostly open grassy area; some paved parking
lot.

Grassy open area; located across from fllghtltne
and near City of Falrbom Recreational Facilities,

Grassy open area located across from POL;
shelter house near this area.

Grassy open area; located across from flightline
and near City of Fairborn Recreational Facilities.

Grassy open area and paved road located in
POL Farm.

Recreational, grassy open area and gravel
roads; Boy Scout camping area.

Recreational, hunting; wooded area.

Recreational, grassy area located In flightline
and near FTAs.

Allowable Land UtaW
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Table 5-2
Former, Current, and Allowable Land Use - 21 No Action Sites

Wright-Patterson AFB, Ohio
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IRP Site

FTA3

FTA4

FTA5

LF14

SP1

BS4

FTA1

GLTS

EFDZ1

ou
3

3

3

3

3

5

5

5

6

Former Land Use

Small, gravel-covered burn pits once used to
conduct fire training exercises from the mid-
1950s to the early 1980s.

Small, gravel-covered bum pits once used to
conduct fire training exercises from the mid-
1950s to the early 1980s.

Fire training exercises using petroleum-based
fuels (jet fuels), and an accidental jet fuel spill of
approximately 2,700 gallons in 1986.

Construction rubble and earthfill site during the
late 1950s and the early 1960s.

Quantity of jet fuel, estimated at 1 ,000 to 2,000
gallons was accidentally released in 1972.

Approximately 10 to 15 scattered drums, visible
on the ground surface throughout the site, were
removed as part of a drum removal action in
1 990. Period of use or types of wastes disposed
of not known.

Fire training exercises in which fuels (typical
fuels and contaminants included, but may not be
limited to, oily wastes, hydrocarbons,
halogenated solvents, and leaded gasoline)
were burned and extinguished in pits surrounded
by earthen dikes from 1950 to 1955.

Contains a sludge burning vat and four tanks
from the 1940s.

Disposal of earthfill from the 1940s to 1949.

Current Land Use

Light Industrial, gravel area, once used for CE
equipment storage.

Light Industrial, gravel area, once used for CE
equipment storage.

Light Industrial grassy area is the current FTA;
also surface water storage area.

Recreational hunting; wooded and grassy areas.

Light Industrial gravel area, once used for CE
equipment storage.

Recreational hunting, wooded and grassy areas.

Commercial/Industrial grassy area and gravel
roads, with some buildings and temporary
structures. Current Prime BEEF Training Area.

Recreational fishing, some wooded and grassy
areas.

Grassy area within Laser Test Range.

Allowable Land Use<1>

2

2

2

2

2

2

2

2

2
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IRPSIta

CHP-3

LF13

TR49A

UST30119

ou
10

10

10

10

Former Land UM
In operatiwitrcrn 1939 to 1980, and Includes a
former coal storage area, a former oompratiof
oil sump, and a battery burial site.

Filled with aircraft parts, construction and
demolition debris In the 1940s.

UST farm used for storing various liquids
Including aviation gasoline, JP-4, JP-5, Stoddard
solvent, and plane deldng fluids.

Base Exchange Service Station with flve USTs
used to store gasoline and waste oils.

Currtnt Land UM

Paved parking lot used for storage.

Paved parking lots near offices,

Paved parking lot.

Currently operational base gas station.

Allowable Land UsaW

2

1

2

2

<" Land Use Key:
1 - No digging, building, construction, ttc. or otherwise disturbing landfill cows.
2 - Digging, construction and other soil disturbance allowable ifttr approval by CE and CEVO personnel; ana subject to use restriction.

B89CSP • Building 89 Coal Storage Pile.
BEEF » But Engineering and Emergency Force.
BS 'Burial Site.

Coal and Chemical Stortgt Ana.
< CMI Engineering.

CCSA
CE
CEVO
CHP

EFDZ
FTA

OLTS

LTCSA
OU
POL
SP
TCSP

> CMI Engineering, Environmental Management DMiton TR49A
> Central Heating Plant. UST
•EarthfillDltpotilZone. jp
i Fin Training Ant.
•Gravel Lake Tank Site.

• Long-Term Coal Storage Area.
• Operable unltfi)
1 Petroleum, oil, and lubricants.
•Spill Site.
• Temporary Coil Storage File.
• Tank Removal 4SA.
• Underground storage tank.
• Jet petroleum.
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Table 5-3
Chemicals of Concern and Risk Assessment Results - 21 No Action Sites

Wright-Patterson AFB, Ohio
Page 1 of 7

IRP SITE

B89CSP

BS1W

CCSA(«>

LTCSAW

ou
2

2

2

2

Chemicals of Concern*1)

Benzene, toluene, xylene,
PCE, PAHs, metals, mercury.

Determined to be a garden
plot area.

BTEX, PAHs, pesticides,
metals.

Metals, toluene, VOC and
SVOCTICs.

BTEX, PAHs, pesticides,
metals.

Reference
Source*2)

b

b

I

b

Risk Assessment Scenario*3)
(Human Receptors)

Commercial/Industrial - Surface Soil <1 E-4 carcinogenic risk for RME
scenario, HI <1 for CTE scenario.

Construction worker - Subsurface Soil <1 E-4 carcinogenic risk for
RME scenario, HI <1 for CTE scenario.

Recreational, 8E-6 carcinogenic (<1 E-06 for CTE scenario), HI <1 .

Commercial/industrial, Surface soil - 1.7E-04 carcinogenic, HI = 4.6
(2.4E-6 carcinogenic risk and HI <1 for CTE scenario).

Construction worker, Subsurface soil, 1.1 E-5 carcinogenic, HI =7.4
(<1E-06 carcinogenic and HI <1 for CTE scenario).

Current - Commercial/Industrial Worker, surface soil - 7.3 E-04
carcinogenic risk, Hl=3.6 (6.8E-06 carcinogenic risk and HI <1 for
CTE scenario).

Future - Commercial/Industrial Worker, surface soil - 7.3E-04
carcinogenic risk Hl=3.6 (6.8E-06 carcinogenic risk and HI <1 for CTE
scenario).

Future - Construction Worker, subsurface soil - 1.2E-04 carcinogenic
risk, Hl=5.2 (1 .5E-06 carcinogenic risk and Hl<1 for CTE scenario).

Recreational, 8E-6 carcinogenic (<1 E-06 for CTE scenario), HI <1 .

Commercial/industrial, Surface soil - 1.7E-04 carcinogenic, HI = 4.6
(2.4E-6 carcinogenic risk and HI <1 for CTE scenario).

Construction worker, Subsurface soil, 1.1 E-5 carcinogenic, HI =7.4
(<1E-06 carcinogenic and HI <1 for CTE scenario).

Reference
Source*2)

b

I

I

1
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Table 5-3
Chemicals of Concern and Risk Aseeaament Reaulta - 21 No Action Sltea

Wright-Patterson AFB, Ohio
Page 2 of 7

IRPSITE

'GSR4'

EFDZ11

EFDZ12

:TA2

PTA3

OU

2

3

3

3

3

Chemicals of Concern^

Metals, PAHa, pesticides,
mercury.

VOC and SVOC TICs.

VOC and SVOC TICs.

Benzo|a)pyrene
Dibenzo(a)anthracene

Beryllium
Benzo(a)pyrene
Dlbenzo(a,h)anthracene

R t̂aMneanwî n^wvw

Source^

b

f

b

b

d

Risk As*t*ement Scenario^
(Human Receptor*)

Current - Commercial/Industrial Worker, surface soil - 7.3 E-04
carcinogenic risk, HU3.6 (6.8E-08 carcinogenic risk and HI <1 for
CTE scenario).

Future - Commercial/Industrial Worker, surface soil - 7.3E-04
carcinogenic risk HI-3.6 (6.8E-06 carcinogenic risk and HI <1 for CTE
scenario).

Future - Construction Worker, subsurface soil - 1 .2E-04 carcinogenic
risk, Hl=5.2 (1 .5E-06 carcinogenic risk and Hl<1 for CTE scenario).

None. Only TICs detected in soil.

Results of Site Investigation indicate that no contamination was
detected that adversely impacts the environment.

Current - trespassers and recreational users, <1E-06 carcinogenic,
HI <1; worker, 1E-06 carcinogenic, HI <1.

Future - trespassers and recreational users, 1E-06 carcinogenic,
HI <1; worker, 1.2E-08 carcinogenic, HI <1.

Current - trespassers and recreational users, 2E-05 carcinogenic
(<1E-06 for CTE scenario), HI <1; worker, 2E-05 carcinogenic
(1. 2 E-06 for CTE scenario), HI <1,

Future - trespassers and recreational users, 3.6E-05 carcinogenic
(<1 E-06 for CTE scenario), HI = 1 .2 (<1 for CTE scenario); worker,
1 7E-05 carcinogenic (1 .2E-06 for CTE scenario), HI <1).

Reference
Sourctw

1

f

h

a

a

a

a
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Table 5-3
Chemicals of Concern and Risk Assessment Results - 21 No Action Sites

Wright-Patterson AFB, Ohio
Page 3 of 7

IRP SITE

FTA4

FTA5

LF14

SP1

OU

3

3

3

3

Chemicals of Concern*1)

Beryllium
Benzo(a)pyrene
Dibenzo(a,h)anthracene

Benzo(a)pyrene
Dibenzo(a,h)anthracene

Construction debris and
earthfill.

Benzo(a)pyrene
Dibenzo(a,h)anthracene

Beryllium
Benzo(a)pyrene
Dibenzo(a,h)anthracene

Reference
Source'2)

d

d

d

b

Risk Assessment Scenario*3)
(Human Receptors)

Current -trespassers and recreational users, 2E-05 carcinogenic
(<1E-06 for CTE scenario), HI <1; worker, 2E-05 carcinogenic
(1 .2 E-06 for CTE scenario), HI <1 .

Future - trespassers and recreational users, 3.6E-05 carcinogenic
(<1E-06 for CTE scenario), HI = 1.2 (<1 for CTE scenario); worker,
1.7E-05 carcinogenic (1.2E-06 for CTE scenario), HI <1).

Current - trespassers and recreational users, <1 E-06 carcinogenic,
HI <1; worker, 1E-06 carcinogenic, HI <1.

Future - trespassers and recreational users, 1 E-06 carcinogenic,
HI <1 ; worker, 1 .2E-06 carcinogenic, HI <1 .

PRGs calculated for workers and recreational/trespasser child and
adult receptors, at a 1 E-06 carcinogenic risk and a HI of 1 .
Benzo(a)pyrene detected above PRG based on 1 E-06 risk level, but
below 1 E-04 risk level for worker receptors.

Current -trespassers and recreational users, <1E-06 carcinogenic,
HI <1 ; worker, 3E-06 carcinogenic, HI <1 .

Future - trespassers and recreational users, 3E-06 carcinogenic,
HI =2 (<1 under CTE scenario); worker, 3.3E-06 carcinogenic,
Hl<1.

Current - trespassers and recreational users, 2E-05 carcinogenic
(<1 E-06 for CTE scenario), HI <1 ; worker, 2E-05 carcinogenic
(1 .2 E-06 for CTE scenario), HI <1 .

Future -trespassers and recreational users, 3.6E-05 carcinogenic
(<1E-06 for CTE scenario), HI = 1 .2 (<1 for CTE scenario); worker,

Reference
Source'2)

a

a

a

a

9,b

a

a

a

a

NA3\829564\5 Yr ReviewNFioal 01_06\Tables\Chapt5\T5637 Table 5-3(2).doc



Final
Second Five-Year Review
January 2006

Table 5-3
Chemicals of Concern and Rlak Aaaeaament Reaulta - 21 No Action Site*

Wrlght-Patteraon AFB, Ohio
Page 4 of 7

IRPSITE

BS4

FTA1

GLTS

EFOZ1

CHP-3

LF13

OU

5

5

5

6

10

10

ChmilcalsofConotfi*')

None

Benz(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
lndeno(l,2,3-cd)pyrene
Beryllium

None

Benzo(b)fluoranthene
Benzo(a)pyrene
Endrln ketone
Aluminum
Thallium

SVOCs, metals.

Refuse, aircraft parts,
construction and demolition
debris. No soil samples
taken, area currently paved.

QafeMMM
1 Wl^W^ffPW

SOUTMW

k

k

k

c

b

m,b

Risk AsMMfntnt SctfWKr*)
(Human Receptore)

1.7E-05 carcinogenic (1.2E-06 for CTE scenario), HI <1.

EPA Region III PRGs calculated for Industrial/commercial scenaho at
1 E-07 carcinogenic risk and HI -0.1 . All contaminants below PRGs.
Lead concentrations did not exceed residential screening level of 400
mg/kg.

Current - worker and recreational users, PRGs calculated at a 1E-06
cancer level and a Hl«1 , All contaminants less than PRGs for RME
scenario.

Future - same as current scenario.

EPA Region III PRGs calculated tor industrial/commercial scenario at
1 E-07 carcinogenic risk and HI =0, 1 . All contaminants below PRGs.

Lawn maintenance worker, excavation worker, adolescent
recreational receptor: <1 E-4 carcinogenic risk, HI <1 for all COCs
and receptors.

Commercial/Industrial adult worker: Surface soil <1E-06 carcinogenic,
HI <1; Subsurface soil 4E-05.HU1.

Site Is paved. No current exposure pathways. Future exposure
scenario assumed to be Industrial/commercial. No soil samples taken
from LF13 area. Groundwater samples indicate that LF13 is not a
significant source of contaminants to groundwater.

— fRtwtnce
Sourotf*)

k

k

k

k

c

d

J
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Table 5-3
Chemicals of Concern and Risk Assessment Results - 21 No Action Sites

Wright-Patterson AFB, Ohio
Page 5 of 7

IRP SITE

TR49A

UST30119

ou
10

10

Chemicals of Concern)1)

TPH, benzene, toluene,
ethylbenzene, and xylene

TPH, benzene, toluene,
ethylbenzene, and xylene

Reference
Source'2)

i

e

Risk Assessment Scenario'3)
(Human Receptors)

Closed in accordance with BUSTR requirements; meets Category 2
action levels.

Closed in accordance with BUSTR requirements; Ohio State
Fire Marshall concurred with no further action decision
(letter dated September 14, 1994).

Reference
Source<2>

i

e

<1> Residual contamination refers to soil only, with the exception of the GWOU. Residual contaminants may or may not exceed risk-based criteria. See adjacent column for risk assessment
information.

i2' See references immediately following this table.
M All risk assessment scenarios based on the RME unless otherwise noted.
<*> OU2 was divided into three discrete source areas, the POL Storage Area, the TCSP and BS f, and the B69CSP. The POL Storage area vicinity included Spill Sites 2,3, and 10; the TCSP,

and the CCSA. Risk assessment was conducted for (he three discrete source areas, and risk was not calculated for each individual site with the source areas.
B39CSP = Building 89 Coal Storage Pile.
BS = Burial Site.
BTEX = Benzene, toluene, ethylbenzene, xylene.
BUSTR = Bureau of Underground Storage Tank Regulations.
CCSA = Coal and Chemical Storage Area.
CHP = Central Heating Plant.
COC = Chemical of concern.
CTE = Central tendency estimate.
EFDZ = Earthfill Disposal Zone.
EPA . = U.S. Environmental Protection Agency.
FTA = Fire Training Area.
GLTS = Gravel Lake Tank Site.
G WOU = Groundwater operable unit
HI = Hazard index.
IRP Installation Restoration Program.
LF = Landfill.
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Table 5-3
Chemicals of Concern and Rlek Assettment Results - 21 No Action Sites

Wright-Patterson AFB, Ohio
Page 6 of 7

L TCSA mLong Term Cotl Stortge Ant.
LUC • Land Uee Contract.
mg/kg a Mllllgrtm(a) ptr kllogrtm.
OU sOptrableUnlt.
PAH = Polynuctttr aromatic hydrocarton.
PCE = Perchhroethene.
POL = Petroleum, oil, and lubricant!.
PRO » Preliminary Remediation Goal.
RME - Reasonable Maximum Exposure.
SP = Spill Site
SVOC - Semivolatile organic compound.
TCSP = Temporary Coal Storage Pile.
TIC = Tentatively identified compound.
TPH = Total petroleum hydrocarbon.

TR49A = Tank Removal 49A.

US T = Underground storage tank.
VOC = Volatile organic compound.

List of References for Chemicals of Concern and Risk Assessment Information
a. Operable Unit 3 Final Remedial Investigation (Rl) Report, July 7905, Chapter 6.
b. Record ol Decision (or 21 No Action Sltei, August 1996.
c. No Action Proposed Plan lor EFDZ1, April 1996.
d. Operable Unit 10 Decision Document, Central Heating Plant 3, September 1995.
e. Operable Unit 10 Decision Document, Building 30119, August 1996.
t. Decision Document, EFDZ11, Stpttmbtr1992.
g. Decision Document, Landllll 14, September 1994.
h. Final Report, Technical Document to Support Long-Term Monitoring, EFDZ12, September 1992,
i. fechnicaf Document to Support No Further Act/on, Tank Farm 49A August t995.
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Table 5-3
Chemicals of Concern and Risk Assessment Results - 21 No Action Sites

Wright-Patterson AFB, Ohio
Page 7 of 7

/ Operable Unit 10 Final Rl Report, December 1995.
k. Operable Unit 5 Final Rl Report, August 1995.
I. Final Remedial Investigation Report for Operable Unit 2, August 1995.
m. No Action Proposed Plan for Sites Within or Near Operable Unit 10, May 1996.

N:\3\829564\5 Yr Review\Fina! 01_06\Tables\Chapt5\T5637 Table 5-3(2).doc



Table 5-4
Current Site Controls - 21 No Action Sttea
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IRPSITE

B89CSP

BS1

CCSA

LTCSA

TCSP

EFDZ11

EFDZ12

FTA2

FTA3

FTA4

FTA5

LF14

SP1

BS4

FTA1

GLTS

EFDZ1

00

2

2

2

2

2

3

3

3

3

3

3

3

3

5

5

5

6

Bast
Ptrinwter

Ftnet
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Sttt
Ftnct

X

X

X

Git*

X

X

X

X

X

Currant Sltt Controls
No controls other than base perimeter fence.

No controls other than base perimeter fence.

No controls other than base perimeter fence.

No controls other than base perimeter fence.

Located In POL Farm, fenced with gate; access controlled by Base Fuels Office.

No controls other than base perimeter tence.

No controls other than base perimeter fence.

Base perimeter fence, located in flightline, strict controls on access.

No controls other than base perimeter fence.

No controls other than base perimeter fence.

Partially fenced with two gates; access controlled by WPAFB Fire Department.

No controls other than base perimeter fence, heavily wooded area.

No controls other than base perimeter fence,

No controls other than base perimeter fence, accessible to public when Prairie Gate Is open,

Fenced and gated at Rlvervlew Road.; access controlled by CE Prime BEEF.

No controls other than base perimeter fence, Gate to Gravel Lake Is occasionally locked; area
Is heavily wooded.

Located In Laser Test Area; within perimeter fence for runway; access controlled by locked gate
at Loop Road. Laser Test Office has key and controls access.

N:V3\8?°'i64\5 Yr ReviewVFinal 01_08\Table8\Chapt5\T5637 Table 5-4(2).doc



Table 5-4
Current Site Control? - 21 No Action Sites

Wright-Patterson AFB, Ohio
Page 2 of 2

Final
Second Five-Year Review
January 2006

IRP SITE

CHP-3

LF13

TR49A

UST30119

B89CSP

BEEF

BS

CCSA

CE

CHP

EFDZ

FTA

GLTS

IPP

LF

LTCSA

OU

POL

SP

TCSP

TR49A

UST

WPAFB

OU

10

10

10

10

Base
Perimeter Site

Fence Fence

X

X

X

X

= Building 89 Coal Storage Pile.
= Base Engineering and Emergency Force.
= Burial Site.
= Coal and Chemical Storage Area.
= Civil Engineering.
= Central Heating Plant.
= Earthfill Disposal Zone.
= Fire Training Area.
= Gravel Lake Tank Site.
= Installation Restoration Program.
= Landfill.
= Long-term Coal Storage Area.
= Operable Unit.
= Petroleum, Oils, and Lubricants.
= Spill Site.
= Temporary Coal Storage Pile.
= Tank Removal 49A.
= Underground storage tank.
= Wright-Patterson Air Force Base.

Gate Current Site Controls

No controls other than base perimeter fence.

No controls other than base perimeter fence. Parking lot covers landfill.

No controls other than base perimeter fence.

No controls other than base perimeter fence.
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Sttt Control
Base Perimeter
Fendng

Discrete Site
Fencing

Gates/Locks

Applicable
Sttaa

All

TCSP

HAS

FTA1

EFOZ1

FTA2

TCSP

Raaponalbla Party and/or alto
control machaniam

WPAFB Security Forces

POL Farm

\MDfkCQ Ctra, ̂ -j.-p4 •.••.>WrArb rire U^pfifimwit

CE Prime BEEF

Later Test Office

Base Security

POL Farm

Point of Contact̂  (POC)
(Organization,

nama, phona numbartf)
B8ABW/SFS

937-2574516

Base Fuels Four Winds Services, Inc.
Dan Briggs Tim Hefcer
Nancy Mutton 257-2224
937-257-2223

8BABW/CEFI 88ABW/CEME
Jeff KHzmUler Michael Patterson
937-257-3704 937-904-2390

445"1

Denny Myers
937-257-0088

AFRL/SJNT
TonyAbsl
937-255-9902x4376

Base Ops
BIIIKaslnos
937-257-6206

Base Fuels Four Winds Services, Inc.
Dan Briggs Tim Helber
Nancy Hutton 257-2224
937-257-2223

Fraquaney of SKa Control
Varfflcatlonffl

Monitored Frequently

Dally

Every 2 weeks during spring, summer, and
fall.

Dally, except November-February
(4-5 times per month)

Dally
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Site Control

Gates/Locks
(continued)

Surface Cover
(asphalt or
concrete)

Applicable
Sites

FTA5

FTA1

LF13

Responsible Party and/or site
control mechanism

WPAFB Fire Department

CE Prime BEEF

Real Estate Office

Point of Contact!1) (POC)
(Organization,

name, phone number*)

88ABW/CEFI 88ABW/CEME
JeffKitzmiller Michael Patterson
937-257-3704 937-904-2390

445th

Denny Myers
937-257-0088

88 ABW/CECX
Roger Smith
937-257-3701

Frequency of Site Control
Verification®

Every 2 weeks during spring, summer, and
fall.

Daily, except November-February
(4-5 times per month)

Quarterly

w POC Organization responsible for maintaining site contra/ and reporting to Environmental Management/CEVO any irregularities requiring attention.
(J) Frequency of verifying that site control is in place and functional by the POC.
ABW/CEVO = Air Base Wing/Civil Engineering, Environmental Management Division, Operations Branch.
ABW/CECX = Air Base Wing/Civil Engineering Planning.
ABW/CEFI = Air Base Wing/Civil Engineering Fire Protection Training.
ABW/CEME = Air Base Wing/Civil Engineering Maintenance Equipment.
ABW/SFS = Air Base Wing/Security Forces.
AFRUSJNT = Air Force Research Laboratory.
BEEF = Base Engineering and Emergency Force.
CE = Civil Engineering.
EFDZ = Earthfill Disposal Zone.
FT A = Fire Training Area.
LF = Land!?//.
POC = Point of contact.
POL = Pefrofeum, oil, and lubricants.
TCSP = Temporary Coal Storage Pile.
WPAF B= Wright-Patterson Air Force Base.
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IRP Stta Daaerlptlon/Baalt
Quaatlon B: Art tha axpoaura aaiumptloni, toxiclty data, elaanup

lavala, and RAOa uaad at tha tlma of tha ramady atlll valid? Rafaraneaa

B89CSP

OU2
21 sites

Sudace and subsurface soil was
evaluated. The NFA Is based on
Institutional controls already In
place at the site, and the
quantitative risk assessment
indicated risks and hazards (or
theCTE. All receptors were
below the upper bound limit of
the target risk range at 1x10-*
and 1, respectively. [It should
be noted that the RME risks for
the commercial industrial and
construction workers were equal
101x10-". The His for the RME
for the commercial industrial
worker and the construction
worker were above 1.1

ARARi/TBCa: None listed In the ROD.

Land Uat/Expoeure AMumptens: The site Is mostly grass-covered with a paved
parking lot; land use is designated as commercial/industrial. Exposure scenarios
included a commercial industrial worker and a construction worker.

Toxiclty Values: Based on updated toxiclty values (primarily beryllium), the RME risks
for the current/future commercial/Industrial worker would be reduced below 1x10-*. The
conclusions of the risk assessment are not affected.

RAOa/Cleanup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already In place at the site to limit access to
or use of the site. The risk assessment concluded that there was only minimal risk to
human and animals. Groundwater is being addressed under the BMP.

• Final Remedial Investigation
Report for Operable Unit 2, ES,
1995.

• Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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Table 5-6
Summary of Technical Assessment - Question B

21 No Action Sites01

Wright-Patterson AFB, Ohio
Page 2 of 16

Final
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

BS1

OU2
21 sites

Surface and subsurface soil was
evaluated. The NFA is based on
institutional controls already in
place at the site, and the
quantitative risk assessment
indicated risks and hazards for
the CTE. All receptors were
below the upper bound limit of
the target risk range at IxlO-4

and 1, respectively. [It should
be noted that the risk for the
RME for the commercial
industrial worker was above
1x10-"; the His for the RME
exposure for the commercial
industrial worker and the
construction worker were
above 1.]

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: The site is a grass-covered field with a concrete
pad on one part; land use is designated as recreational. Exposure scenarios included an
adolescent recreational visitor, a commercial industrial worker, and a construction worker.
The LTCSA and BS1 were evaluated as one exposure unit.

Toxicity Values: Although there have been changes to a number o1 toxicity values (e.g.,
beryllium) used in the risk assessment, these changes do not affect the conclusion of the
risk assessment.

RAOs/Cteanup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already in place at the site to limit access to
or use of the site. The risk assessment concluded that there was only minimal risk to
human and animals. Groundwater is being addressed under the BMP.

Final Remedial Investigation
Report for Operable Unit 2, ES,
1995.

Record of Decision for 21 No
Action Sites at Wright
Patterson Air Force Base,
WPAFB, 1996.
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IRP Site

Table 5-6
Summary of Technical Assessment - Queetlon B

21 No Action Sltet(1)

Wright-Patterson AFB, Ohio
Page 3 of 16

Final
Second Five-Year Review
January 2006

Description/Basis
Question B: Art the exposure assumptions, toxlclty data, cleanup

levels, and RAOs used at the time of the remedy still valid? References
CCSA

OU2
21 sites

Surface and subsurface soil was
evaluated. The NFA is based on
institutional controls already in
place at the site, and the
quantitative risk asmsmant
indicated risks and hazards for
the CTE. All receptors were
below the upper bound limit of
the target risk range at 1x10-4

and 1, respectively. [It should be
noted that the risks tor the RME
for the commercial industrial
worker and the construction
worker were above 1x1Q/4; the
His lor the RME exposure for the
commercial industrial worker and
the construction worker were
above 1.1

ARARtTTBCt: None listed in the ROD.

Land Use/Exposure Assumptionr. The site is grass-covered; land use Is designated
as commercial/industrial. Exposure scenarios Included a commercial industrial worker
and a construction worker. The CCSA, TCSP, and Spill Sites 2,3, and 10 were
evaluated as one exposure unit.

Toxlclty Value* Although there have been changes to a number of toxlclty values (e.g.,
beryllium) used in the risk assessment, these changes do not affect the conclusion of the
risk assessment.

RAOa/Ctanup Goals: No RAOs were specified. It was concluded that no action was
necessary because Institutional controls are already in place at the site to limit access to
or use of the site. The risk assessment concluded that there was only minimal risk to
human and animals. Groundwater is being addressed under the BMP.

• Final Remedial Investigation
Report for Operable Unit 2, ES,
1995.

• Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB. 1996.
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Table 5-6
Summary of Technical Assessment - Question B

21 No Action Sites(1)

Wright-Patterson AFB, Ohio
Page 4 of 16

Final
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

LTCSA

OU2
21 sites

Surface and subsurface soil was
evaluated. The NFA is based on
institutional controls already in
place at the site, and the
quantitative risk assessment
indicated risks and hazards for
the CTE. All receptors were
below the upper bound limit of
the target risk range at 1x1 (H
and 1, respectively. [It should be
noted that the risk for the RME
for the commercial/industrial
worker was above 1x1 (H; the
His for the RME exposure for the
commercial industrial worker and
the construction worker were
above 1.)

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: The site is a grassy area within the Laser Test
Area; land use is designated as recreational. Exposure scenarios included an adolescent
recreational visitor, a commercial industrial worker, and a construction worker. The
LTCSA and BS1 were evaluated as one exposure unit.

Toxicity Values: Although there have been changes to a number of toxicity values (e.g.,
beryllium) used in the risk assessment, these changes do not affect the conclusion of the
risk assessment.

RAOs/Cleanup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already in place at the site to limit access to
or use of the site. The risk assessment concluded that there was only minimal risk to
human and animals. Groundwater is being addressed under the BMP.

Final Remedial Investigation
Report for Operable Unit 2, ES,
1995.

Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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Table 5-6
Summary of Technical Asseaament - Question B

21 No Action Sltes(1)

Wright-Patterson AFB, Ohio
Page 5 of 16

Final
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Art the txpoturt assumptions, toxlclty data, cleanup

Isvaia, and RAOa ussd at tht tlms of ths rsmsdy still valid? Rsfsrsness
TCSP

OU2
21 sites

Surface and subsurface soil was
evaluated. The NFA is based on
institutional controls already in
place at the site and the
quantitative risk assessment
Indicated risks and hazards tor
theCTE. All receptors were
below the upper bound limit ot
the target risk range at 1x10-4

and 1, respectively. [It should be
noted that the risks for the RME
exposure for the commercial
industrial worker and the
construction worker were above
1x10«; the His for the RME for
the commercial industrial worker
and the construction worker were
above \ ]

ARARa/TBCa: None listed In the ROD.

Land UM/Expoturt AMumptiom: The site Is a grassy area with the southwest portion
being paved with asphalt; land use Is designated as commercial/industrial. Exposure
scenarios Included a commercial industrial worker and a construction worker, The TCSP,
CCSA, and Spill Sites 2,3, and 10 were evaluated as one exposure unit.

Toxlclty ValuN: Although there have been changes to a number of toxlclty values (e.g.,
beryllium) used In the risk assessment, these changes do not atlect the conclusion ot the
risk assessment.

RAOi/ClMnup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already in place at the site to limit access to
or use of the site. The risk assessment concluded that there was only minimal risk to
human and animals. Groundwater is being addressed under the BMP.

• Final Remedial Investigation
Report for Operable Unit 2, ES,
1995.

• Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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Table 5-6
Summary of Technical Assessment - Question B

21 No Action Sites(1)

Wright-Patterson AFB, Ohio
Page 6 of 16

Final
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

EFDZ11

OU3
21 sites

Surface and subsurface soil was
evaluated. The NFA is based on
institutional controls already in
place, and contaminants
detected (i.e., metals) were
determined to be present in
amounts that occur naturally.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: The site is grass-covered with gravel roads; land
use is classified as part open space, including recreational and industrial.

Toxicity Values: No risk assessment was conducted; only VOC and SVOC TICs, and
metals were detected at the site. The metals detected were considered to be naturally-
occurring.

RAOs/Cleanup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already in place, and land use of the site
reduces the risk to humans and the environment. Groundwater is addressed under the
BMP.

Site Investigation Report for 16
IRP Sites, SAIC, 1993.

Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

EFDZ12

OU3
21 sites

Surface and subsurface soil was
evaluated. The NFA is based on
institutional controls already in
place, and contaminants
detected (i.e., metals) were
determined to be present in
amounts that occur naturally.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: The area is mostly wooded; land use is classified
as part open space, including recreational and industrial.

Toxicity Values: No risk assessment was conducted. No VOCs or SVOCs were
detected. One pesticide (endosulfan) was detected at very low concentrations. This
concentration was below the most current Region 9 industrial and residential PRGs
(2004). Metals (i.e., manganese) which were detected are considered to be occurring
naturally (concentration was less than background), or were below 2004 Region 9
industrial and residential PRGs.

RAOs/Cleanup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already in place, and land use of the site
reduces the risk to humans and the environment. Groundwater is addressed under the
BMP.

• Site Investigation Report for 16
IRP Sites, SAIC, 1993.

• Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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IRP Site

FTA2

OU3
21 sites

FTA3

OU3
21 sites

Description/Basis

Site surface soil was evaluated.
The NFA is based on institutional
controls already in place. The
quantitative risk assessment
indicated that the risks and
hazards lor the RME for all
receptors were below the upper
bound of the target risk range at
ixlO4 and 1, respectively.

Site surface soil was evaluated.
The NFA is based on institutional
controls already in place. The
quantitative risk assessment
indicated that the risks and
hazards tor the RME lor all
receptors were below the upper
bound of the target risk range at
1 x10-4 and 1, respectively.

Table 5-6
Summary of Technical Asaeasment - Queatlon B

21 No Action Sltaa(1>

Wrlght-Patteraon AFB, Ohio
Page 7 of 16

Final
Second Five-Year Review
January 2006

Qutttlon B: Art tht exposure assumptions, toxlclty data, elsanup
Isvtls, and RAOs ussd at ths time of the remedy still valid?

ARAFU/TBCs: None listed In the ROD.

Land Use/Exposure AMtimptlona: FTA2 Is mostly grass-covered; land use is
designated as recreational. Exposure scenarios included maintenance workers,
industrial users, trespassers, and recreational users. FTA2 and FTA5 were evaluated as
one exposure unit.

Toxlclty Valuta: Although there have been changes to a number of toxlclty values used
in the risk assessment, these changes do not affect the conclusion of the risk assessment
(I.e., Hl<1 and risk <10<).

RAOs/Ctanup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already In place at the site to limit access to
or use ot the site. The risk assessment concluded that there was only minimal risk to
human and animals. Groundwater is addressed under the BMP.

ARARi/TBCs: None listed in the ROD.

Land Use/Exposure Aaaumptlona: FT A3 is gravel-covered; land use Is designated as
light industrial. Exposure scenarios included maintenance workers, industrial users,
trespassers, and recreational users. FTA 3, FT A 4, and SP1 were evaluated as one
exposure unit

Toxlclty Valuta: Although there have been changes to a number of toxlclty values used
in the risk assessment, these changes do not affect the conclusion of the risk assessment
(I.e., HI<1 and risk <10-4).

RAOa/Clunup Goals: No RAOs were specified. It was concluded that no action was
necessary because Institutional controls are already In place at the site to limit access to
or use of (he site. The risk assessment concluded that there was only minimal risk to
human and animals. Groundwater Is addressed under the BMP.

References
Final Remedial Investigation
Report for Operable Unit 3,
SAIC, 1995.

Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

• Final Remedial Investigation
Report for Operable Unit 3,
SAIC, 1995.

• Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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Table 5-6
Summary of Technical Assessment - Question B

21 No Action Sites0 >
Wright-Patterson AFB, Ohio

Page 8 of 16

Final
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

FTA4

OU3
21 sites

Site surface soil was evaluated.
The NFA is based on institutional
controls already in place. The
quantitative risk assessment
indicated that the risks and
hazards for the RME for all
receptors were below the upper
bound of the target risk range at
1 x1(H and 1, respectively.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: FTA4 is gravel-covered; land use is designated as
light industrial. Exposure scenarios included maintenance workers, industrial users,
trespassers, and recreational users. FTA3, FTA4, and SP1 were evaluated as one
exposure unit.

Toxicity Values: Although there have been changes to a number of toxicity values used
in the risk assessment, these changes do not affect the conclusion of the risk assessment
(i.e., Hl<1 and risk <10-<).

RAOs/Cleanup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already in place at the site to limit access to
or use of the site. The risk assessment concluded that there was only minimal risk to
human and animals. Groundwater is addressed under the BMP.

• Final Remedial Investigation
Report for Operable Unit 3,
SAIC, 1995.

• Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Baser,
WPAFB, 1996.

FTA5

OU3
21 sites

Site surface soil was evaluated.
The NFA is based on institutional
controls already in place. The
quantitative risk assessment
indicated that the risks and
hazards for the RME for all
receptors were below the upper
bound of the target risk range at
1x1 CH and 1, respectively.

ARARsTTBCs: None listed in the ROD.

Land Use/Exposure Assumptions: FTA5 is grass-covered; land use is designated as
light industrial. Exposure scenarios included maintenance workers, industrial users,
trespassers and recreational users. FTA2 and FTA5 were evaluated as one exposure
unit.

Toxicity Values: Although there have been changes to a number of toxicity values used
in the risk assessment, these changes do not affect the conclusion of the risk assessment
(i.e., Hl<1 and risk <10-4).

RAOs/Cleanup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already in place at the site to limit access to
or use of the site. The risk assessment concluded that there was only minimal risk to
human and animals. (In 1996, USTs were removed from the site and accepted for
closure by the State Fire Marshall. A new FTA constructed adjacent to FTA5 uses
propane as a fuel source.) Groundwater is addressed under the BMP.

• Final Remedial Investigation
Report for Operable Unit 3,
SAIC, 1995.

• Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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IRP Sltt

LF14

OU3
21 sites

SP1

OU3
21 sites

Table 5-6
Summary of Technical Assessment - Question B

21 No Action Sites(1>

Wright-Patterson AFB, Ohio
Page 9 of 16

Final
Second Five-Yewr Review
January 2006

DMcrlptlon/Batlt
Site surface soil was evaluated.
The NFA Is based on institutional
controls already In place. The
quantitative risk assessment
indicated that toe risks and
hazards for the RME for all
receptors were below the upper
bound of the target risk range at
1x10'and 1, respectively.

Site surface soil was evaluated.
The NFA is based on institutional
controls already in place. The
quantitative risk assessment
indicated that the risks and
hazards for the RME for all
receptors were below the upper
bound of the target risk range at
1x10'* and 1, respectively.

Qusstlon B: Are tht sxposurs assumptions, toxlclty data, clsanup
Isvsls, and RAOs ustd at the tints of ths rsmsdy still valid?

ARARa/TBCt: None listed in the ROD.

Land Use/Exposure Assumptions: LF14 is wooded and grass-covered; land use Is
designated as open space, Including recreational. Exposure scenarios included
maintenance workers, Industrial users, trespassers, and recreational users.

Toxlclty Values: Although there have been changes to a number of toxlcrry values used
In the risk assessment, these changes do not attect the conclusion ot the risk assessment
(I.e.. HI<1 and risk <10<).

RAOs/Cleinup Goals: No RAOs were specified. It was concluded that no action was
necessary because institutional controls are already In place at the site to limit access to
or use of the site. The risk assessment concluded that there was no unacceptable risk to
human and animals, Groundwater is addressed under the BMP.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: SP1 is gravel-covered; land use is designated as
light industrial. Exposure scenarios included maintenance workers, industrial users,
trespassers, and recreational users. FTA3, FTA4, and SP1 were evaluated as one
exposure unit.

Toxlclty Values: Although there have been changes to a number of toxlclty values used
In the risk assessment, these changes do not affect the conclusion ot the risk assessment
(l.e.,HI<1 and risk <10-<).

RAOe/Cleanup Qoals: No RAOs were specified. It was concluded that no action was
necessary because Institutional controls are already In place at the site to limit access to
or use of the site. The risk assessment concluded that there was only minimal risk to
human and animals. Groundwater Is addressed under the BMP.

Rsfsrsncss
• Final Remedial Investigation

Report for Operable Unit 3,
SAIC, 1995.

• Record ot Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

• Final Remedial Investigation
Report for Operable Unit 3,
SAIC, 1995.

• Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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Table 5-6
Summary of Technical Assessment - Question B

21 No Action Sites'1)

Wright-Patterson AFB, Ohio
Page 10 of 16

Final
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

BS4

OU5
21 sites

Site soil was evaluated. The soil
data was not segregated by
depth due to the limited number
of samples. The NFA is based
on institutional controls already
in place. Site contaminant
concentrations were below
Region 9 or site-specific PRGs.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: The area of BS4 is mostly wooded; land use is
designated as recreational. Exposure scenarios evaluated were for maintenance workers
(i.e., industrial exposures). A semi-quantitative risk assessment was conducted; site
concentrations were compared to the Region 9 industrial soil PRGs. All chemicals were
below the PRGs.

Toxicity Values: Although the Region 9 PRG values have changed since the original
risk assessment, the changes do not impact the conclusions. Detected chemicals remain
below taecuvvent residential and industrial PRG values (2004).

RAOs/Cleanup Goals: No RAOs were specified. It was concluded that no action was
required to protect human health and the environment. Because all concentrations of
detected compounds are below the residential PRGs, WPAFB may consider lifting
restrictions on this site. Groundwater is addressed under the BMP.

Decision Document Burial Site
4,SAIC,1994.

Final Remedial Investigation
Report for Operable Unit 5, IT
Corporation, 1995.

Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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IRPSItt

FTA1

OU5
21 sites

GLTS

OU5
21 sites

ptscrlptlon/BMla

Site surface soil was evaluated.
The NFA Is based on Institutional
controls already In place, and
site contaminant concentrations
were below Region 9 and/or site-
specific PRGe.

Site soil was evaluated. The soil
data was not segregated by
depth due to the limited number
of samples. The NFA Is based
on Institutional controls already
in place, and site contaminant
concentrations were below
Region 9 or site-specific PRGs,

Table 5-6
Summary of Technical Asseesment - Question B

21 No Action Sltee(1>

Wright-Patterson AFB, Ohio
Page 11 of 16

Final
Second Five-Year Review
January 2006

Question B: Are the sxposurs assumptions, toxlclty data, clssnup
Isvsls, and RAOs used at tha tlms of ths rsmsdy still valid?

ARARs/TBCs: None listed in the ROD.

Land Use/Expoeurt Assumptions: The area of FTA1 Is grass-covered with gravel
roads and structures; land use Is designated as commercial/Industrial. Exposure
scenarios Included maintenance workers. A semi-quantitative risk assessment was
conducted, and site concentrations were compared to the Region 9 industrial soil PRGs.
Contaminants above Region 9 PRGs were compared against site-specific PRGs. All
chemicals were below either Region 9 or site-specific PRGs.

Toxlctty Values: A number of PRGs changed since the original risk assessment; as a
result, beryllium was below the current Region 9 PRGs (2004), while
benzo(b)fluoranthene was above. Since there were no changes to toxteity values of the
COPCs, calculated site-specific PRGs did not change. All chemicals were below these
values.

RAOs/Clssnup Goals: No RAOs were specified. It was concluded that no action was
required to protect human health and the environment. Groundwater is addressed under
the BMP.

ARARs/TBCs: None listed In the ROD.

Land Use/Exposure Assumptions: The area of GLTS Is mostly brush-covered; land
use Is designated as recreational. Exposure scenarios Included maintenance workers. A
semi-quantitative risk assessment was conducted, and site concentrations were
compared to the Region 9 Industrial soil PRGs. All chemicals were below these values.

Toxlclty Values: Although the Region 9 PRG values have changed since the original
risk assessment, the changes do not impact the conclusions, Detected chemicals remain
below the current residential and Industrial PRG values (2004).

RAOs/Clsanup Gosls: No RAOs were specified. It was concluded that no action was
required to protect human hearth and the environment. Groundwater is addressed under
the BMP.

Rsfsrancss
Final Remedial Investigation
Report for Operable Unit 5, IT
Corporation, 1995.

Record of Decision tor 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

Decision Document Gravel
Lake Tank Site, SAIC, 1992.

Final Remedial Investigation
Report for Operable Unit 5, IT
Corporation, 1995.

Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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Table 5-6
Summary of Technical Assessment - Question B

21 No Action Sites(1)

Wright-Patterson AFB, Ohio
Page 12 of 16

Final
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

EFDZ1

OU6
21 Sites

None of the COPC
concentrations in surface and
subsurface soil samples
exceeded the USEPA target risk
range (1x10:" to 1x1Q/6) for
cancer effects. His for non-
cancer related health effects
were below the USEPA hazard
index of 1. None of the
compounds detected in the soil
at EFDZ1 exceeded the
benchmarks for ecological
toxicity.

ARARs/TBCs-. None listed in the ROD.

Land Use/Exposure Assumptions; EFDZ1 consists of three areas: EFDZIAand
EFDZ1B, which are both on the base and EFDZ1C, which is off-base. Land use is
designated as part commercial/industrial and open area including recreational. EFDZ1C
is a 4-acre, grassy community park, maintained by the City of Riverside. No fill materials
were found during the drilling operations at the park. Potential receptors evaluated for
EFDZ1 soils include an adult maintenance worker, an excavation worker and an
adolescent recreational receptor.

Toxicity Values: Although there were changes to some toxicity values used in the risk
assessment, the changes did not impact the conclusions.

RAOs/Cteanup Goals: PAHs present in EFDZ1C surface soils are likely influenced by the
asphalt walking path in the park and the exhaust from the heavily traveled road nearby.
Petroleum hydrocarbons found in the surface soil are expected to biodegrade quickly.
Recreational and limited industrial use of the land at these sites reduces the risk to
people, plants and animals who visit/reside in the area; therefore, the preferred
alternative to protect human health at this area is No Action. Groundwater is addressed
under the BMP.

• Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAF8.1996.

• Installation Restoration
Program, Site Investigation
Report for Eight Earthfill
Disposal Zones, WPAFB,
1992.
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Table 5-0
Summary of Technical Aseeasment - Queatlon B

21 No Action Sltea(1)

Wrlght-Patteraon AFB, Ohio
Page 13 of 18

Final
Second Five-Year Review
January 2006

IRPSIte

CHP-3

OU10
21 Sites

Description/Basis

Surface and aubsurtace tanvpto
were taken in this area. A
quantitative risk assessment
concluded that cancer risks due
to exposure to surface soil would
be < 1x10'and risk from
subsurface soil would be 3x10•».
All non-cancer His due to soil
exposure ranged from 1-1.5
with the greatest risk being
exposure to arsenic in the soil.

CHP-3 also includes the BBS.
Near-surface soil samples from
this area were found to contain
low-level lead concentrations,
however, it does not warrant
remedial action. The quantitative
evaluation ol Mure cancer risks
at this site was 2 x 10A Arsenic
contributed the majority of the
cancer risk. The HI for
subsurface soil exposure was
less than 1. The HI for surface
soil was greater than 1.

Qutttlon B: Art ths sxposurs assumptions, toxlclty data, clsanup
lavtla, and RAOs ussd at tht time of the rsmsdy still valid?

MWWTBCr. None toted to the ROD.
Land UaWExpoeure AMumptions: Land use at CHP-3 is light industrial/office complex.
CHP-3 consists of three areas; former coal storage area, a former compressor oil sump,
and a BBS. Current exposure to contaminated soil at CHP-3 Is considered unlikely
because of the partial concrete and asphalt cover; therefore, there Is minimal risk,
Potential receptors Include an adult commercial/industrial worker exposure to subsurface
soil.

Toxlclty Valuer There have been changes to some default exposure parameters (e.g.,
AFs, SA) used in the risk assessment. Also, based on the most current Region 9 PRGs
(2004), there have been changes made to the reference dose and oral slope factors
since this risk assessment was done. Most of the cancer risks and hazard indexes
remained below the USEPA-defined risk levels, with a few exceptions. Total ingestton HI
due to exposure to surface soil and total dermal HI from subsurface soil exposure at the
BBS is greater than 1.0 (with no one chemical exceeding 1.0). The CTE for these
exposures was less than 1.0. The RME and CTE HI for dermal exposure to surface soil
at the BBS are both greater than 1 (20 and 1.4, respectively).

RAOa/Cltanup Goal*: No RAOs were specified. Current exposure to soils In this area
is considered unlikely because of the partial concrete and asphalt cover, so the resulting
risk Is minimal. Even under future exposure scenarios, the resulting risks from exposure
to the soils In this area are minimal; therefore an NA alternative was chosen for this area.
Finally, the base land use Is not expected to change to a less restrictive land use, so the
potential for exposure will not Increase. Groundwater Is addressed under the BMP.

Rofsrtncts
Record ot Decision tor 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

Remedial Investigation Report.
Operable Unit 10. LandfllM3,
Central Heating Plant 3 &
Associated Battery Burial Site,
TCE/PCE Plume & Related
Potential Source Areas,
Volume 1. WPAFB, 1995.

N:\3\8on*64\5 Yr Review\Flnal 01_06\Tables\Chapt5\T5637 Table 5-6(2).doc



Table 5-6
Summary of Technical Assessment - Question B

21 No Action Sites(1)

Wright-Patterson AFB, Ohio
Page 14 of 16

Final
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

LF13

OU10
21 Sites

Based on the existing conditions
of the LF and the Rl conducted
for OU10, it has been
determined that there is no
significant risk to public health or
the environment, and no further
action is required. No soil
samples were taken at this site.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: Land use is light industrial/office complex. The
LF13 area is currently used as a paved parking area.

Toxicity Values: No risk assessment was performed.

RAOs/Cleanup Goals: The No Action alternative was chosen for LF13 since it is
covered and exposure pathways to LF materials are incomplete, and the resulting risk is
minimal. Also, the base land use is not expected to change to a less restrictive land use,
so the potential for exposure will not increase. Groundwater is addressed under the
BMP.

Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

Remedial Investigation Report.
Operable Unit 10, Landfill 13,
Central Heating Plant 3 &
Associated Battery Burial Site,
TCE/PCE Plume & Related
Potential Source Areas,
Volume 1. WPAFB, 1995.

TR49A

OU10
21 Sites

Soil samples were collected
during and after the UST
removal. With the contaminated
soil removed, the risk of
exposure has been eliminated.

ARARs/TBCs: None listed in the ROD. In 1993, all USTs at the site were removed.
Contaminated soil was also removed from the site, and the excavation was backfilled with
clean soil in accordance with BUSTR regulations.

Land Use/Exposure Assumptions: The area is a paved parking lot; land use is light
industrial/office complex. The risk of exposure to contaminated soil was eliminated when
the area was paved.

Toxicity Values: No risk assessment conducted.

RAOs/Cleanup Goals: TR49A has been remediated in accordance with the BUSTR
program. It included the 1993 removal of tanks and contaminated soil from the site,
resulting in the potential for exposure to contaminated soil at the site being eliminated.
The State Fire Marshall recommended that further action be taken.

Record of Decision for 21 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

IRP No Action Proposed Plan
for Sites Within or Near OU10,
CH2M HILL, 1996.
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Descrlptlon/Basli

Soil samples were taken at the
site alter removal of the tanks
and contaminated soil. A
qualitative assessment was
made, based on the results ol
the sampling. As a result ot the
source ol contamination (leaking
tanks) and the contaminated soil
being removed (rom the site, no
significant risk to human health
and environment is expected.

Question B: Are the exposure assumptions, toxlclty data, cleanup
levsls, and RAO* used at the time of the remedy still valid?

ARARc/TBCs: None listed in the ROD. In 1989, two USTs at the site were discovered
to be leaking and were taken out of service. In 1994, all five USTs at the site were
removed. Contaminated soil was removed and the excavation was backfilled with clean
soil in accordance with BUSTR regulations.

Land Ute/Expoeure AMimpttom: The area Is mostly paved; land use is designated
as Industrial (the site Is currently a base gas station). The potential tor exposure to
contaminated soil was eliminated after removal of the leaking USTs.

Toxlclty ViluM: No risk assessment conducted.

RAOs/Cleanup Goals: No RAOs were specified. Based on evaluations of the site data,
the concurrence with BUSTR, and the current site conditions, UST site 30119 is not
expected to pose significant human health risks. The preferred alternative for this site is
no action. As a result of the contaminated soil being removed and disposed, no
additional action Is necessary to protect human health and environment under current

in
and future land use plans.

These sites wore categorized u No Action sltea with the condition that land use remain restricted.
AF = Adherence Factor.
ARAR = Applicable or Relevant and Appropriate Requirement.
B89CSP * Building 86 Coal Storage Pile
BBS « Battery burial site.
BMP » Basewtde Monitoring Program.
BS 'Burial Site.
BUSTR * Bureau ot Underground Storage Tank Regulation.
CCSA » Coal and Chemical Storage Area.
CHP * Central Heating Plant.
COPC * Chemicals of Potential Concern.
CTE = Central Tendency Exposure.

References
• Record of Decision for 21 No

Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

• Technical Document to Support
No Further Action Declaration,
IRP Site 30119 (USTs 303-306
and UST 57), WPAFB, 1995.

• IRP No Action Proposed Plan
tor Sites Within or Near OU10,
CH2M HILL, 1996.
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EFDZ = Earthlill Disposal Zone.
FTA = Fire Training Area.
GLTS = Gravel Lake Tank Site.
HI = Hazard Index.
IRP = Installation Restoration Program.
LF = Landfill
LTCSA = Long-term coal storage area.
NFA = No Further Action.
OU = Operable Unit.
PAH = Polyaromatic Hydrocarbons.
PCE = Perchloroethylene.
PRG = Preliminary Remediation Goals.
RAO = Remedial Action Objective.
Rl = Remedial Investigation.
RME = Reasonable Maximum Exposure.
ROD = Record ol Decision.
SA = Surface Area.
SAIC = Special-agents-in-charpe.
SP = Spill Site.
SVOC = Semi-Volatile Organic Compounds.
TBC = To Be Considered.
TCE = trichloroethylene.
TCSP = Temporary Coal Storage Pile.
TIC = Tentatively Identified Compounds.
TR = Tank Removal.
USEPA = U. S. Environmental Protection Agency.
UST = Underground Storage Tank.
VOC = Volatile Organic Compounds.
WPAFB = Wright Patterson Air Force Base.
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6.0 Five-Year Review for SPs 2,3, and 10

The OU2 ROD (WPAFB, 1997b) addresses the remediation of subsurface soil and groundwater

at OU2 SPs 2, 3, and 10 in the Petroleum, Oil, and Lubricants (POL) Area vicinity at WPAFB.

A five-year review of the selected remedial alternative for SPs 2, 3 and 10 is necessary to

determine whether the remedial actions implemented remain protective of human health and the

environment. In the future, if portions of WPAFB are sold for residential development, for

example, the appropriate land use would need to be evaluated for those specific applications.

6.1 Site Chronology
A chronology of important and relevant dates for SPs 2, 3, and 10 is provided in Table 6-1.

6.2 Background
Figure 6-1 shows the location of SPs 2, 3 and 10. SPs 2 and 3 are located with the gated POL

Storage area. Historically, the OU2 POL Storage Area was used to store heating, automotive,

and jet fuel products. The petroleum products were transferred to fueling stations or other areas

of the base through a network of underground pipes and valves, which have since been

abandoned in place and replaced with aboveground piping. The POL Storage Area is currently

active. SP10 is physically located outside the gated POL storage area, in a flightline area.

Access is strictly controlled by WPAFB Operations.

6.2.1 History of Contamination
SP2 is located within the POL Storage Area, approximately 200 ft inside the WPAFB east

boundary. In April 1976, approximately 8,300 gallons of JP-4 jet fuel was inadvertently released

within the diked area surrounding Tank 256. Approximately 4,800 gallons of spilled jet fuel was

recovered from three recovery wells installed adjacent to Tank 256.

SP3 is located within the POL Storage Area, approximately 400 ft inside the WPAFB east

boundary. In March 1981, approximately 1,200 to 2,500 gallons of No. 2 fuel oil was released

from Tank 272. The spill occurred between Tank 272 and the fueling station. Although a

recovery trench was installed adjacent to the spill, no fuel oil was recovered.

SP10 is approximately 600 ft southwest of the POL Storage Area and 1,400 ft inside the WPAFB

east boundary. In October 1989, a flange gasket ruptured on a JP-4 hydrant and released an

estimated 150 gallons of fuel. This site is currently surfaced with limestone gravel and asphalt;
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at the time of the fuel spill, the site was grass covered. Cleanup at the time of the spill involved

the use of absorbent materials to recover approximately 10 percent of the spilled jet fuel.

622 MtU Response .
Initial response actions conducted al the OU2 POL Storage Area vicinity include the following:

• A removal action began in March 1991, consisting of installing two piezometers to
investigate the nature of contamination in the POL Storage Area vicinity, installing a
skimmer pump in MW 04-518 M, and providing a 1,000-gallon aboveground tank to
hold fuel recovered from the well. Approximately 1,600 gallons of petroleum product
was recovered through April 1995 as a result of this removal action.

• A second recovery well system including an oil/water separator, product storage tank,
equalization tank, air stripper, vapor-phase carbon filters, and a water-filtration unit
began operation in May 1993. About 82 gallons of free product had been recovered
through March 1995. The aboveground treatment system for this recovery well was
destroyed by fire in November 1995. Because results of the RI indicated no
appreciable free product existed in this area, and only minimal amounts were collected
during the 18 months of operation, there are no plans to rebuild this system.

• A third removal action began in September 1993 with the addition of a Petro Trap
passive recovery system in MW WP-NEA-MW21-3S. The Petro Trap is a skimmer
system that collects floating product from the well and retains it internally until it is
emptied manually. Approximately 5 gallons of free product has been removed by this
system.

• A bioventing application evaluation study was initiated in March 1993 to address
petroleum hydrocarbons contaminating the soil in the POL Storage Area vicinity. The
study included measuring the unsaturated soil system's ability to naturally degrade
petroleum hydrocarbons. Air was forced into the subsurface soil to enhance natural
degradation activity. Based on this study, a pilot bioventing system was installed and
operated from June 1993 to May 1994 to demonstrate the viability of soil bioventing
atOU2.

623 Basis tor TMng Action
The basis for taking action was the presence of hazardous substances that may present an

imminent and substantial endangerment to public health, welfare, or the environment if not

addressed by implementing the remedial action selected in the ROD. The results of the risk

assessment indicated that benzene in groundwater and benzene, toluene, ethylbenzene, and

xylenes (BTEX) in subsurface soil would require remediation.
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6.3 Remedial Actions

6.3.1 Remedy Selection . .
The ROD for SP2, 3, and 10 documents the selected remedy for subsurface soil and groundwater

contamination at SP2, 3, and 10. This ROD is one of six RODs for WPAEB. The alternative

selected for OU2 remediation consisted of: , .

• In situ biodegradation of subsurface soil.
.• Natural attenuation of groundwater.
• O&M of existing removal actions.
• Institutional controls.
• Subsurface soil and groundwater monitoring.

6.3.2 RAO
Contaminants found at SP2, 3, and 10 in the POL Storage Area vicinity are those generally

associated with petroleum storage areas; namely BTEX, polycyclic aromatic hydrocarbons

(PAHs), and some metals. The results of the screening process indicated that benzene in

groundwater and BTEX in subsurface soil were the only contaminants that required remediation.

The goal of the remedial action for subsurface soil was to reduce the BTEX contamination to

levels below the criteria set by the State of Ohio's BUSTR. These levels were:

• Benzene - 0.17 milligram(s) per kilogram (mg/kg)
• Toluene - 7 mg/kg
• Ethylbenzene - 10 mg/kg
• Xylene - 47 mg/kg

The goal of the remedial action for groundwater was to reduce the benzene contamination to

below the MCL of 5 \jJL.

6.3.3 Remedy Implementation & System Operations and Maintenance
In accordance with the ROD, a long-term soil, gas and groundwater monitoring program was

initiated for this area. The institutional controls and site controls required by the OU2 ROD were

in-place and functioning prior to the effective date of the ROD. Site controls, such as fencing,

gates and locks, at the POL Storage Area are maintained by the Base Fuels Office at WPAFB.

SP10 is located within a flightline area, site access is strictly maintained by Base Operations. In

addition to the site controls, WPAFB implements various institutional controls to ensure that

digging or excavation at these sites remains restricted. These institutional controls include:
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• Review of plans/specifications for on-base construction by the WPAFB IRP office.

• Submhtal and approval of AF Form 103 to the WPAFB Civil Engineering office prior
to anyone excavating or digging anywhere within base boundaries.

• Submittal and approval of AF Form 813 to the WPAFB IRP office prior to
construction activities anywhere with an IRP site.

These institutional controls and site controls are currently summarized and documented in a LUC

Plan (Shaw, 2006) at WPAFB.

The monitoring program consists of a baseline evaluation, conducted in May 1997, biannual

groundwater, soil gas sampling, and analysis. The objectives of this monitoring program are to

evaluate the effectiveness of the in situ biodegradation and natural attenuation processes on

petroleum hydrocarbon contamination in the soil and groundwater.

In addition, the following actions were implemented after the ROD was signed:

• In 1997, MWs 04-518-M and WP-NEA MW21-3S had belt-skimmer free-product
removal systems installed to remove the layer of hydrocarbon product ranging from
0.01 foot to 1.0 foot on the water surface. These systems operated until June 1999
(Shaw, BMP/LTM Report: October 1999).

• In June 1999, the heft-skimmers in wells 04-518-M and WP-NEA-MW21-3S were
replaced with disposable-hydrophobic-hydrocarbon absorbent tubes (Le~, SoakEase™)
to remove the hydrocarbon layers. Due to an increase in the hydrocarbon layer in well
NEA-MW21-3S, the SoakEase™ system was replaced with a Petro-trap™ hydro-
carbon removal system on June 9, 2000. In October 2001, it was determined that the
product layer had diminished to the extent that the Perro-Hap™ was ineffective. The
SoakEase was then reinstalled for continued recovery of the dun product layer.

• Due to an increase in the product layer, an active free-product recovery system was
installed during the September-October 2002 sampling event and activated in
November 2002. The system, called a Bioshnper, is a flexible vacuum tube that is
installed inside a MW and used to "slurp" up the light non-aqueous phase liquid
(LNAPL) and shallow contaminated groundwater. The contaminated groundwater,
along with minor LNAPL, is processed through the Bioshnper system's phase
separation tank, oil/water separator, and liquid and air carbon units. The finished
water is discharged via the storm sewer under a NPDES permit.

• The Biosturper operated until October 2003 then was deactivated due to diminished
free-product levels. Currently, free-product is continuously removed from well NEA-
MW21-3S, although a recovery system is not installed.
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• The Bioslurper was hooked-up to piezometer SB 1 for several months in 2003. Free
product was discovered during a underground piping upgrade. An unknown amount
of free product was recovered.

• In October 2001, the SoakEase™ in well 04-518-M was removed when free-product
recovery stopped. In April 2003 well 04-518-M was abandoned due to casing
separation.

6.4 Progress Since the Last Five-Year Review
The previous Five-Year Review (IT, 2000) concluded that the "remedies.... continue to be

protective of human health and the environment." The previous Five-Year Review

recommended that subsurface soil samples be collected and compared to remediation goals

(RG). WPAFB chose to continue biannual groundwater and soil gas sampling and analysis

rather than conduct soil sampling during the last five years..

6.5 Five-Year Review Process
The five-year review was completed following USEPA guidance in Comprehensive Five-Year

Review Guidance (EPA 540-R-01-007). This section provides a summary of the process used

for the five-year review for SP2, 3 and 10.

6.5.1 Administrative Components
The five-year review process was initiated by the WPAFB IRP office. The five-year review

process is managed by the WPAFB IRP office with regulatory oversight by USEPA and OEPA.

The review schedule was established by the review team and included the following

components:

• Community Involvement.
• Document Review.
• Data Review.
• Site Inspection.
• Deed Review.
• Five-year Review Report Development and Review.

6.5.2 Community Involvement
WPAFB provided a copy of the Draft Second Five-Year Review Document to the base

Environmental Advisory Board (EAB) for a 30-day review period (16 November 2005 to 16

December 2005). No comments were submitted by the EAB. A notice for formal public review

was placed in the Dayton Daily News, and conducted (dates to-from). Comments received from
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the public, aid their response, are provided in Appendix B. A copy of the CERCLA Five- Year
Review Report wfll be added to the Administrative Record at the WPAFB DIP office, as well as
the Information Repository located at Wright-State University, 3640 Colonel Glenn Hwy,
Dayton Ohio.

££3 OocunMnf/tevinr
The five-year review consisted of a review of the following documents:

• Record of Decision for Spill Sites 2,3 and 10 within Operable Unit 2 (WPAFB,
1997b).

• Long-Term Monitoring Reports (Shaw 1 998-2004).

• Final 5-Year Review^, 2000).

U4
BMP/LTM reports for the period of October 1998 through October 2004 were reviewed for
trends in determining the effectiveness of the selected remedy.

UA1
Over the past five years, benzene was die only compound detected above the MCL (S ug/L) in
the wefls monitored at OU2. Table 6-2 presents the data of the twelve wells that are monitored
semuomuafly and nine wells that are monitored periodically. Benzene was detected in five of the
21 weds; however, only one well (NEA-MW20-2S) currently has benzene above the MCL at a

concentration of 8.9 ug/L. Figure 6-2 compares the October 2004 BTEX concentrations to the
OU2 RI BTEX concentrations (1991 - 1992). Natural attenuation continued to reduce the BTEX

compounds to below detection limits or trace (less then 1 ug/L) concentrations. BTEX
concentrations in wefls PI8-1 and PI8-2 have decreased and have not been detected above trace

levels (1 ug/L) in the past five years. BTEX compounds have not been detected in three wells
(NEA-MW26-3S, OW-2, and OW-4) in the past five years.

Table 6-3 presents a comparison of the changes in benzene concentrations in the wells that
comprise the OU2 ROD MW network. As seen in Table 6-3, benzene concentrations in most
wefls have been reduced from dieir highest concentrations to below detection levels at most
wells in die OU2 ROD MW network. The remaining few wells have current benzene
concentrations well below the initial concentrations.
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6.5.4.2 Free Product

During the beginning of the current 5-year review period, intermittent occurrences of free .phase

jet fuel were discovered in MW NEA-MW21-3S. As discussed above, an active remediation

system was installed to remove a small pocket of free phase fuel. To monitor the effects of the

remediation system, five MWs were installed in August 2001 around EW NEA-MW21-3S

(Figure 6-3). To date, only a thin layer of fuel has been detected in the wells closest to the EW.

Potential free product is currently monitored.

In June 2002, seven piezometers were installed on the downgradient (west) side of the POL tanks

to monitor for free product migration discovered during an underground piping upgrade

(Figure 6-3). The maximum free product thickness of 1.7 ft was detected in piezometer

OU2-SB01 in May 2003. A Bioslurper was hooked-up to OU2-SB01 in 2003 and operated for

months. Since that time, free product has decreased to trace amounts in this piezometer.

6.5.43 Soil Gas

Soil gas at OU2 continued to be monitored to verify the effectiveness of the selected remedy.

Soil gas monitoring is used as an indicator of in situ biodegradation and natural attenuation by

measuring the concentrations of the natural attenuation parameters of methane, oxygen, and

carbon dioxide. In addition, soil gas samples are analyzed for total BTEX and total petroleum

hydrocarbons to identify areas impacted by potential fuel releases.

A total of 15 soil gas probes were installed in May 1997 to monitor the OU2 soil gas. During

installation soil samples were collected to establish Baseline soil concentrations for COC at each

location. After installation, the probes were sampled to establish Baseline soil gas

concentrations for each location. Since that time probes OU2-SV04 and -SV05 have been

destroyed during construction activities. Of the remaining thirteen probes, eight are located in

areas of elevated hydrocarbons in the soil. The remaining five probes monitor downgradient

conditions, and have indicated only trace concentrations of total BTEX. These locations are

located outside of the hydrocarbon plume for groundwater and soil contamination.

Table 6-4 presents the soil gas analytical results from the OU2 ROD BMP/LTM Program.

Figure 6-4 presents the soil gas BTEX concentrations for the October 2004 sampling event and

the Baseline concentrations for comparison. As seen in Figure 6-4, the elevated BTEX

concentrations in soil gas are greatest along a directional line along OU2-SV06, SV10, and

SV14. An existing fuel line is located near the soil vapor points and was leak tested in the
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summer 2004 and the line was not found to leaking fuel. A small valve seep was discovered

along this line by a tracer gas hit but no fuel had been released. The valve was repaired.

b is believed that the fluctuations in soil gas are related to seasonal variations in the water table

and generalized movement of soil plume vapors within the area of contamination. This makes

the soil gas baseline comparison difficult to interpret. Because the RG for subsurface soil was

based on soil concentrations and not soil gas concentrations (see Section 6.3.2), a direct

comparison cannot be made between the soil gas concentrations and cleanup goals. This is also

exacerbated by the poor correlation between soil gas analytical results and soil concentrations.

Recommended changes to monitoring are discussed in Section 6.8.

&SL5 Shs Inspection
Personnel at WPAFB routinely inspect the site controls in place at the various sites. Therefore,

additional inspections were not deemed necessary.

6S6 Interviews
The following personnel at the WPAFB IRP office were interviewed regarding the status of SP2,

3 and 10 to determine if there were additional concerns:

• Kimberly Ehret - Project Manager
• Sherman Siegal - Project Manager
• Treva Bashore - Project Manager

Because these personnel concurred that no additional actions had occurred at SP2, SP3 and

SP10, and that there were no concerns, interview summaries were not prepared.

&5 Technical Assessment
The primary goal of the five-year review is to determine whether the remedy at a site is

protective of human health and the environment, to provide a framework for organizing,

evaluating data and information, and to ensure that all relevant issues are considered when

determining the protectiveness of the remedy. USEPA guidance lists three questions to consider.

The questions are as follows:

• Question A: Is the remedy functioning as intended by the DD?
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• Question B: Are the exposure assumptions, toxicity data, cleanup levels and RAOs
used at the time of the remedy still valid?

• Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

The following sections provide responses to the questions for SPs 2,3, and 10. -

6.6.1 Question A: Is the remedy functioning as intended by the DDs?
The review of the BMP/LTM data and the results of interviews with WPAFB IRP personnel

indicate that the remedy is functioning as intended by the SPs 2, 3, and 10 (OU2) ROD. As

discussed in Section 6.5.4 (Data Review) the selected remedy (natural attenuation) is reducing

hydrocarbon contamination in groundwater. Implemented institutional controls have achieved

the objective of preventing exposure of contaminants.

6.6.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels* and RAOs
used at the time of the remedy still valid?

The OU2 ROD addresses three sites within OU2: SPs 2, 3, and 10. A baseline or quantitative

risk assessment was performed. All detected contaminants in the vicinity of the POL Storage

./ Area were selected for analysis in the quantitative risk assessment (i.e., no contaminants were

compared to PRO). A detailed review of the exposure assumptions, toxicity data, cleanup levels

and RAOs is provided in Appendix A, Section A.4. A summary is provided below.

6.&2.1 Changes in ARARs and TBCs

There have been no changes to the chemical-specific ARARs established in the OU2 ROD. The

goal of the remediation for subsurface soil is to reduce BTEX contamination to levels below the

criteria set by BUSTR. Although the BUSTR guidance was updated in 2001, the action level for

benzene established for soil in the ROD and listed in the 2001 BUSTR guidance are nearly

equal. The action levels for the remaining compounds are more protective than those provided

under the 2001 guidance.

The goal of the remedial action for groundwater was to reduce the benzene contamination to

below the MCL of 5 ug/L. There has been no change in the MCL value for benzene. No

location-specific or action-specific ARARs were established for the selected remedy in the ROD

(WPAFB, 1997a).

N:\3\829564\5 Yr ReviewAFinal 01_06\5YrFinal_Jan06.doc



Fnd
Second Five- Yew Review

Page 6-10

9M22 Chmig* in Und4Js« and Expostn Assumptions
The current land use scenarios evaluated in the quantitative risk »sstiuan*nt included

commercial/industrial workers. The future land use scenarios evaluated in the risk assessment
included commercial/industrial workers, construction workers, mobile maintenance workers, and
future off-she residents.

The current land-use in the vicinity of the POL Storage Area is cutiiuiercial/mdustrial (Shaw,
2006). Land-use has not changed since the remedy was implemented. Institutional controls in
place for the site include access restrictions which limit access to the she and uses of the site.

Changes in ToxidfyVakm
Because USEPA's toxicity criteria were used to derive the PRGs, the IRIS (USEPA, 2004d) was
reviewed to determine whether the toxicity data had changed since the quantitative risk
MMMiiMait had been conducted. Overall, the majority of toxicity values that were used in the
risk have changed. From the perspective of cumulative risk, however, the impact of the more
stringent toxicity values would be expected to be balanced by the effects of those values that are
now less stringent Toxicity values are now available for some chemicals that did not have
toxichy criteria at the time of the quantitative risk assessment Some of these values are
provisional Whh respect to the toxichy information used in the risk assessment, the conclusions
of the risk assessment are still considered to be valid.

Based on new guidance for dermal risk assessment (USEPA, 2004c), there were changes to the
factors and assumptions used to calculate dermal toxicity values for the risk assessment
However, the impacts of these changes would be expected to be minimal, especially because
VOCs are the primary contributors to risk in the groundwater.

Because lead does not have a toxichy value, exposures to lead were evaluated using the IEUBK
model (USEPA, 1994b). Since the risk assessment was performed, the IEUBK model has been
updated. USEPA has also developed the Adult Lead Model to evaluate occupational exposures
to lead (USEPA, 2003b). Although the models for evaluating uptake of lead in children and
aduhs have been updated, the action levels for water and soil have not changed and are
considered to be protective.

U24 Chang* in MOstnd Cham* Le**ts
The cleanup goal of die remedial action for subsurface soil was to reduce the BTEX
contamination to levels below the criteria set by Ohio BUSTR. The goal of the remedial action

OStSYifvMl FtMKdoc
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for groundwater was to reduce the benzene contamination to below the MCL of 5 |ig/L. There

has been no change in the MCL value for benzene. These RAOs remain valid.

6.6.3 Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

No other information has come to light that could call into question the protectiveness of the

remedy at OU2.

6.6.4 Technical Assessment Summary
Based on evaluations of the BMP/LTM analytical data, the remedy for SP2, 3 and 10 is

functioning as intended. The natural attenuation remedy is a passive remedial approach that

depends upon the natural processes to degrade and dissipate petroleum constituents in soil and

groundwater through biodegradation. Concentrations of BTEX contaminants have continued to

decrease, currently only one well (NEA-MW20-2S) exhibits contamination above the MCL.

Continued sampling of a reduced groundwater MW network (see Section 6.5.4.3) will

adequately indicate if the natural attenuation continues to reduce concentrations of petroleum

hydrocarbons at the OU2 POL sites.

There have been some changes to ARARs, toxicity values, and changes to risk assessment

guidance documents since the last five-year review as noted in Section 6.6.2. Most of these

changes do not affect the protectiveness of the remedy because the new values were less

stringent, or the remedy eliminates the pathway of exposure, or contaminant concentrations did

not exceed the revised concentration.

There is no additional information that calls into question the effectiveness of the remedy.

6.7 Issues
There were no issues were identified during the review for SP2, 3 and 10.

6.8 Recommendations and Follow-up Actions
This five-year review concluded that the remedy for the SP2, 3 and 10 continues to be protective

of human health. The recommended changes to the BMP/LTM Program are summarized below:

• Due to the consistent non-detects or very low levels of BTEX, WPAFB will review
the following wells for continued monitoring: NEA-MW26-3S, OW-2, OW-4, P18-1,
and P18-2.

N:\3\829564\5 Yr ReviewAFinal 01_06\5YrFinal_Jan06.doc
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• Because of the poor correlation between soil gas data and soil concentrations, WPAFB
is considering the elimination of soil gas monitoring.

Prior to implementing these recommendations, changes to the OU2 monitoring program will be

incorporated into a revised BMP/LTM plan and submitted to the regulatory agencies for review

and approval.
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Table 6-1
Site Chronology - Spill Sites 2,3, and 10

Wright-Patterson AFB, Ohio

Event

Preliminary Assessment

Initial Response Actions

Remedial Investigation

Feasibility Study

Record of Decision

Previous Five Year Review

Date

May 1988

March 1991, March 1993, May 1993, September 1993

August 1995

August 1996

September 1997

March 2000

N:\3\829564\5 Yr RevievAFmal 01_06\TabtesVChapt6Vr5637 Table 6-l(2).doc
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Table fr2
Summary of Spill Sites 2,3, and 10 Groundwater Results

Wright-Patterson Mr Force Base, Ohio
Page 2 of 4

Fnl
Second Fhn-YevRmw

jB.ua> 2006

WELL NUMBER

NEA-MW2»-3S

NEA-MW2«-4t

NEA-MW28-5S

OW-1

OW-2

SAMPUNQ SAMPLE
ROUND DATE

OO-92
Ocl-92
Dec-92
Apr-83
May-93

Baaeine Ma^87
6 Apr-00
7 Ort-00
8 Apr-01
9 OcK>1
10 Apr-02
11 Oct-02
12 Apr-OS
13 del-OS
14 Apr-04
15 OcMM

Dec-92
Apr-03
Sep-83

Baaetne May-97
1 Oct-97
2 Apr-98
3 Oct-98
4 • Apr-99
5 Oct-99
6 Apr-00
6 Dupfcate
7* Ocl-00

Dec-92
Apr-93
Sep-93

7* Dec-00
7* Dupfcate
B Apr-01
9 Oel-01
9 Dupfcale
10 Apr-02
11 Ocl-02
1 1 Duplicate
12 Apr-03
13 Oct-03
14 Apr-04
IS Ocl-04

BaseSne May-97
1 Ocl-97
2 Apr-te
3 Od-98
4 Apr-99
S Ocl-99
6 Apr-00
7 OO-OO
8 Apr-01
8 Dupfcata
9 Ocl-01
9 Dupfcate
10 Apr-02
11 Ot*02
12 Apr-03
13 00-03
14 Apr-04
15 Oct-04
15 Dupfcate

Basetne May-97
3 Oct-98
3 Dupfcate
4 Apr-99
5 Oct-99
6 Apr-00
7 Oct-00
8 Apr-01
9 Oct-01
10 Apr-02
10 Dupfcate
11 Oct-02
12 Apr-03
13 Oct-03
14 Apr-04
15 Oct-04

(mafl.) (mgft.) (rngfL)

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NO NO 0.109
NO ND 0.002
NO ND 0.028 B
ND ND 0.038 B
ND ND 0.110DB
ND ND 0.063 B
ND ND 0.098
ND NO 0.014
ND ND 0.066
ND ND 0.026
ND ND 0.058

NA NA NA
NA NA NA
NA NA NA
ND . ND 7.27

ND ND 4.41

ND ND iae
ND ND 1.91

ND NO 6.9
ND ND 4.4

0.001 ND 11.1

0.001 ND 13.2

ND ND 1.9 DB

NA NA NA
NA NA NA
NA NA NA

0.00029 J ND 5.4 OB
0.00029 J ND 5.5 DB
0.00027 J ND 4.0 O

ND ND 3.4 DB
ND ND 3.5 DB

0.00019 J NO 3.2 DB
ND ND 1.1 O
ND ND 1.1D

NO NO 0.84 D
ND NO 1.50
ND ND 1.0D
ND ND 1.1 D

ND ND 11.7
ND ND 13-2

ND ND 112
0.002 ND 12.9

NO ND 14
0.001 ND 8.29
0.002 ND 18.8

0.00035 J NO 4.3 OB
0.00049 J NO 8.VOB
0.00051 ND 5.8 DB
0.00051 ND 4.4 DB
0.00059 ND 4JBOB
0.00051 NO 5.1 DB

ND ND 1.9 D
NO ND 1.6 D
ND ND 3.00
ND ND 1.5 D
ND ND 2.4 0
ND ND 2:80

ND ND 24.9
0.001 NO 14.9

0.002 NO 13.7
0.019 NO 20.5

0.002 NO 21.1
0.003 ND 23
0.0005 NO 7.3 OB

0.00048 J NO 6.9 DB
0.00024 J NO 9.3 DB
0.0003 J ND 9.0 DB
0.0003 J NO 8.7 DB

ND ND 1.50
NO NO 18D
ND ND 2.7 D
ND ND 1.7 D
NO NO 3.1 0

Total Total
Banana Toluana BHiyimaana Xyknaa BTEX

(MA.) (iign.) OtgA.) (ugfL) (net)

NO ' 320 12000 5700 18020.
ND 55 200 150 405
NO ND ND NO ND
ND ND ND NO NO
NO ND NO ND NO
ND ND ND NO ND
ND ND ND ND ND
NO 0-22 J ND ND OL22J
ND ND ND ND ND
ND ND ND ND ND
ND NO ND NO NO
ND NO ND ND NO
ND ND NO ND ND
ND NO NO ND ND
ND NO ND . ND ND

. ND ND NO ND NO

44 ND ND ND 44
23 O.BJ ND ND 23.8J

1.0J ND NO ND 1.0J
ND NO ND ND ND
ND NO NO ND NO
NO ND ND ND ND
ND ND NO ND ND
ND NO ND NO ND
NO ND ND ND ND
NO ND NO ND ND
ND ND ND ND NO
ND 0.21J ND ND 0.21J

120 ND NO ND 120
500 ND ND NO 500
250 ND 1.0 ND 251

0.46 J ND NO ND 0.46 J
0.28 J NO NO ND 0.28 J

ND NO NO NO ND
ND ND NO ND ND
ND ND ND ND ND
ND NO ND ND NO
NO NO ND NO NO
ND ND NO NO ND
ND NO ND ND ND
ND 0.26 J ND ND 0.26J

0.30 J ND NO ND 0.30 J
NO ND ND ND ND

430 ND 1.3 ND 431.3
400 8.5 1.8 8.3 418.6
460 28 ND ND 488
ISO 7.1 NO NO 167.1
150 19 11 11 191
13 12 6.8 3.6 35.4
13* 3.5 ND 4.8 21.3*
ND ND NO NO ND

0.84J ND ND ND 0.84J
0.85J ND ND ND 0.86J

ND ND ND NO ND
ND ND ND NO ND
ND ND ND ND ND
ND ND ND NO ND
ND ND ND ND ND

7.20 NO NO NO 7.20

2.7 D 0.67 JO ND ND 3.37 JO
0.89JD ND ND ND 0.89 JO
098 JO 0.37 JD ND ND 1.3SJD

NO ND NO ND ND
ND ND ND ND ND
ND 5.1 NO NO 5.1
NO 2.3 24 NO 4.7
2.4 7.7 2.6 1.5 14.2

ND 3.0* ND 3.5- 6.5-
ND NO ND NO ND
ND ND ND ND NO
NO ND ND ND ND
NO ND ND ND NO
ND ND ND NO ND
ND NO ND NO NO
ND ND ND ND ND
ND ND ND ND NO
ND ND ND ND ND
ND NO ND NO NO
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MD
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MD
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MD

ND

ND
ND
MD

MD

ND

1.2 JO

173
DRV
MML2
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MD
10J

OS4JD
ND
ND
ND

1.2 JD

O
13

MD

MD

OPO4 Mfl

MD

ND
MD
MD

QOOOe2J

MD
MD

NO
ND
ND

ND
MD
MD
M3

ND
MD

MD
ND
ND
ND

ND
MD

MD
MD

ND
MD
MD

MD

MD
MD
MD

MD
MD

MD

MD
MD
ND

ND
ND
ND



Table 6-2
Summary of Spill Sites 2.3, and 10 Grout

FJHd

Second Fto-Year R«vfe«

Wright-Patterson Air Force Base, Ohio
Page 4 of 4

WELL NUMBER

NEA-UW21-2D

NEA4nn2-aS

NEA4IW234S

NEA-MW24-2S

NEA-MW29-1D

NEA-MW25-21

NEA4IW2S-3S

OW-6

SAMPUNQ SAMPLE
ROUND DATE

Dac-92
May«3
Sep-93

15 Oct-04

Dec-92
May«3
S«p-83

14 Apr-04

Dsc-82
Ht-aa
Sep-33

Basetoe May-07
11 Oct-02
13 Ort-03

Dec-02
Apf-83
Sep-93

Bamlne May-97
11 Oct-02

Dao-82
May-93
Sep-93

8 Apr-01

Dec-92

May-93
- Sep-93
8 Apr-01

Dec-92
May-93
Sep-93

BaMfcw May-97
6 Apr-00

Baseline May-97
6 Apr-00
11 Oct-02

(mgft.) (meA) (mgfl.)

NA MA. NA
NA MA NA
NA NA NA
ND NO 0.00018 J

NA NA NA
NA NA NA
NA NA NA
ND NO 0.00031 J

NA NA NA
NA NA NA
NA NA NA
NO ND 0.017
ND ND 0.0078
NO ND 0.031

NA NA NA
NA NA NA
NA NA NA
ND NO ND
NS NS NS

NA NA NA
NA NA NA
NA NA NA
NO ND 0.00047 JB

NA NA NA
NA NA NA
NA NA NA

0.00048 J NO 8.9 DB

NA NA NA
NA NA NA
NA NA NA
ND ND 12.3

ND ND 0.008

ND NO 0.291
ND NO NO
ND NO 0.06S

ToM TcM

(ran.) (ran.) (ran.) <wn.) WL)

NO NO NO ND ND
NO ND ND ND ND
MO NO ND ND NO
N D N D N O - N O N D

3.0 NO ND NO 3.0
ND NO ND ND NO
NO NO NO ND ND
ND NO ND NO ND

ND NO ND ND ND
ND ND ND ND NO
ND ND ND ND ND
ND NO ND NO ND
ND ND ND ND NO
ND ND ND ND ND

ND ND NO ND NO
ND ND ND ND NO
NO ND ND ND ND
NO ND ND ND ND
ND NO ND ND ND

NO NO NO NO NO
ND ND NO ND ND
ND ND ND NO ND

, NO ND ND ND ND

17 ND ND NO 17
2-0 ND ND NO 2.0

0.7J 0.6J NO ND 1.3J

ND ND ND ND ND

NO ND ND ND NO
0.7 NO ND ND 0.7
NO ND ND ND NO
ND ND ND ND ND
ND ND ND NO ND

NO ND ND ND NO
ND ND ND ND NO
ND ND ND ND ND

- WO NEA4IW203S MS UmpM tor Mum,
•dm and median* on V2Smo

- Wai mouMM MS Incanctly agged In da
IWd(MW2a-4l). ActutfMl(MW28-5S)<M»
•ampM to Member 2000 fcr Round 7.

* * QuBfiMMfofl Buspsct dM ID hydpocwtan
-- Reporting In* MS rafex) HUB K>
M»1-- Mmgraira iw Ww (nib)
mo*. - «gram pv Itor (pin)
NA-Notwdyzid
ND-NttlMecM

D - Result oualnad Iran tw analysis ol a dMton.

Mtmd<MaclaiMt
- MMhod btonk oonMMlfwitDA.

- Snvmo w«rt infer u L1M.
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Table 6-3
BsfflBSfis Concontration Comparisons

SpW Sites 2,3, and 10 ROD Monitoring WeN Network
Wright-Patterson AFB, Ohio

UMI Number

0441641

04-51841

NEMDM20-2S

NEA4MB1-3S

NEMHN2B-3S

f€A4IW28-5S

OHM

OW-2

OWW

SvnpteDMi
m rvyiOTi

Concvnfesflon

12-Ajg^1

06-S«p«

aMpr-00

24-Apr-OO

11-0*42

21-̂ r-93

28 -̂96

11-O049

13̂ r-99

LM^^A^A •* - —rayim D6nZ3Mie
IXHKvllu BUM 1

(wirt-)
440

2,600

78

300

NO

500

460

2.4

10

October-04

(M0M

ND

WalMmtanad Mg 8, 2003.
h Aprt 2003, benzene = 45 X

24D

1.3 JO

ND

ND

0.98 JO

ND

ND

OWM 4.0 ND

PI 8-1 570 ND

PI 8^ 12-AUQ-91 1,900 ND

0
J

M>
HOD

ftnm At M^B rf a (fluCn

NA3«2?564V5 Yr RcnoMmy 01 _06VTaMe«aaPtfVrS637 TaMe 6-3(2) doc



Table 6-4
Summary of Spill Sites 2,3, and 10 ROD Soil Gas Analytical Results

Wright-Patterson Air Force Base, Ohio
Page 1 of 4

Final
Second Hw-Yev Review

Jnuuy2006

Sample
Location

OU2-SV01

OU2-SV02

OU2-SV03

OU2-SV04

Date
Sampled

May-97
Oct-97
Apr-98
Oct-98
Apf-99
O*99
Apr-00
Nov-00

Duplicate
May-01
Oct-01
Apr-02
Sep-02
Apr-03
Sep43
Apr-04
Oct-04

May-97
Ocl-97
Apr-98
Oct-96
Apr-99
Oct-99
Apr-00
Nov-00
May-01
Oct-01
Apr-02
Sep-02
Apr-03
Sap-03
Apr-04
Oct-04

May-97
Oct-97
Apr-98
Oct-98
Apr-99
Oct-99
Apr-00

Duplicate
Nov-00

Duplicate
May-01

Duplicate
O<*01

Duplicate
Apr-02
OCI-02
Apr-OS
Sep-03
Apr-04
Oct-04

May-97
Oct-97
Apr-98
Oct-98
Apr-99
Od-99
Apr-00
Nov-00
May-01
Oct-01

Sample
Round

Baseline
1
2

3"»
4
5
6
7
7

8"»
9
10
11
12
13
14
15

Baseline
1
2

3™
4
5
6
7

8<4)

g
10
11
12
13
14
15

Baseline
1
2

3">

4
5
6
6
7
7

8(4>

8">
9
9
10
11
12
13
14
15

Baseline
1
2

3(D

4
5
6
7

„<«)

9

Total
Banana Toluene Ethylberaane Xytenas

(ppb) (ppb) (ppb) (ppb)

NO NO NO NO
NO NO NO NO
ND NO NO NO
NO NO NO NO
ND NO NO ND
ND ND 2.0 NO
ND ND ND ND
ND ND ND ND
ND ND ND ND

0.022 J 0.085 0.083 J 0.21
ND 0.083 0.086 J 0.43
ND 1.90 0.90 3.03

1.9 D 5.3 D 4.1 D 142 D
Sample couM not be collected - water In One
Sample coukJ not be cottoctod- water in Bne
Sample could not be collected - water In line

ND 0.34 0.18 0.296 J

ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND NO
1.35 ND ND NO
1.6 ND 4.0 ND

4.39 ND 9.02 6.87
ND ND ND ND

0.034 J 02 0.32 0.89
Restricted area - no access due to heightened Bs
Sample could not be collected - water In line

0.14 0.44 0.42 1.48
Sample could not be collected - water in One
Sample could not be collected - water in Una
Sample could not be collected - water in line

0.14 0.23 0.17 0.74

ND ND ND 3.58
53.5 32.5 11.3 21.7
212 112 37.7 34
ND ND 11 8.6

8.57™ 2.79 4.43 ND
ND 14.5 47.7 120
ND 15.1 71.9 69
ND 14.9 69.2 71
610 433 47 95.7
575 361 19.6 36.9

7.5D 24D 14D 37 JD
11 D 27 D 17 D 45.8 D
ND 31 D 17 D 39.9 JD
ND 300 18D 42.7JD
ND 0.16 0.18 0.67

9.6 D 22 D 13 D 3S.8D
iample could not be collected - water in line

Sample could not be coHectod - water In line
Sample could not be coHectad - water hi line

9.1 7.1 4.7 13.3

ND ND ND 5.51
230 160 60.6 67.7
NS NS NS NS
ND ' ND 8.6 4.9
NS NS NS NS
NO 40.6 ND 44.6
NS NS NS NS
49.6 78.7 4.4 13.7
ND 0.12 0.052 J 0.093

Point buried during construction activities

Total
BTEX
(ppb)

ND
ND
ND
ND
ND
2.0
ND
ND
NO

0.40 J
0.60 J
5.83

25.50
—
—
—

0.81 6 J

ND
ND
ND
ND
1.35
5.58
20.3
ND

1.444J

2.48
-
-
—

1.28

3.58
119

395.7
19.6
16.79
1822
156
156

1,185.7
992.6

82.5 JD
1O0.8D
87.9 JD
90.7 JO

1.01
80.4 D
-
-
—

342

5.51
518.3
NS
13.5
NS
852
NS

146.4
0265 J
-

Total Volatile
H,_t~ •llHililydrocareons

(Ppm)

172
ND

36.6

ND
ND
79.8
145
ND
NO
32B
36B
280

1.450 D
—
—
—
46

ND
ND
ND
ND
ND
59
487
ND
99

159

—
—
—
81

630
1,673
4.540
2,760
4,351
8.300

11,0400
9.960 D
50.880
49.380
9,3000
9,900 D

13,00008
13200 OB

77
6,600 D

-
—
—

2200

453
6351
NS

1,600
NS

2.780
• NS

2,990
308
-

Methane
(%)

ND
ND
ND
ND
ND
ND
ND
NO
ND

0.00014 J
0.0077 B
0.0021 B

0.019
—
—
—

0.00068

2.1
ND
ND
ND
ND
ND
ND
ND

0.00019 J

_

0.00046
—
—
—

0.011

11.1
1.22
1.41
5.1
1.1
2.7
2.7
2.7
5.2
5.Z
0.45
0.41
7.7 B
7.6 B

0.0024 B
4.9
-
—
-

2.9

ND
ND
NS

0.055
NS
ND
NS
0.5

0.0094
-

Oxygen
(%)

25.1
16.5
15.3
23

16.95
18.1
15

18.1
18
20
18
22
22
-
-
—
20

24.1
16.4
12.9
2.6
3.37
18
13

18.3
17

_

19
—
—
-
19

15.8
2.77
3.18
2.6
4.85
6.4
3.5
4.2
4.4
4.7
2.6
2.5
1.7
1.6
22
7.1
-
-
-

2.1

22.6
102
NS
16
NS
12.6
NS
10.2
22
-

Carbon
OtoxMa
(%)

ND
1.03
0.56
0.8
0.5
12

0.65
1.3
1.3
1.1
2.8

0.044
1.1
—
—
—
1.3

ND
1.36
1.38
1.8

1.52
0.59
0.97
1.7
3.1

-
1.9
—
—
-

3.1

ND
8.6

6.81
10
5.0
824
11
10
9.3
9.2
14
14
10
10

0.12
6.1
-
—
—

9.5

ND
3.47
NS
4.3
NS
4.1
NS
5.3

0.43
-
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Table 6-4
Summary of Spill Sites 2,3, and 10 ROD SoH Gas Analytical Results

Wright-Patterson Air Force Base, Ohio
Page 3 of 4
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January 2006

Sample
Location

OU2-SV09

OU2-SV10

OU2-SV11

OU2-SV12

Date
Sampled

May-97
Oet-97
Apr-98
Ocf-96
Apr-99
Oct-99
Apr-00
Nov-00
May-01
Oct-01
Apr-02
Sep-02
Apr-03
Sep-03
Apr-04
Oct-04

May-97
Od-97
Apr-98
Oct-98

Dtp«cate
Apr-99
Oct-99
Apr-00
Nov-00
May-01
Oct-01
Apr-02

Duplicate
Sep-02

Duplicate
Apr-03
Sep-03

Duplicate
Apr-04
Oct-04

May-97
Oct-97
Apr-98
Oct-98
Apr-99
Oct-99
Apr-00
Nov-00

May-01
Oct-01
Apr-02
Oct-02
Apr-03
Sep-03
Apr-04
Oct-04

Duplicate

May-97
Oct-97
Apr-98
Oct-98
Apr-99
Oct-99
Apr-00
Nov-00
May-01
Oct-01
Apr-02
Oct-02
Apr-03
Sep-03
Apr-04
Oct-04

Sample
Round

Baseline
1
2

3"'
4
5
e
7

gW

9
10
11
12
13
14
15

Baseline
1
2

3">

3"'
4
5
6
7

8"»
9
10
10
11
11
12
13
13
14
15

Baseline
1
2

3"'
4
5
6
7

8"»
9
10
11
12
13
14
15
15

Baseline
1
2

3"'
4
5
6
7

8(.)

9
10
11
12
13
14
15

Benzene
(ppb)

NO
NO
ND
ND
ND
ND
ND
ND

0.058 J
Restricted <

ND
0.021J

ND
0.037 J
0.028 J
0.034 J

ND
1,192
1,340
ND
ND
396
196

375 D
263
19 D

Toluene
(PPb)

ND
NO
ND
ND
ND
ND
ND
ND
0.4

Ethyibenzene
(PPb)

ND
ND
ND
ND
ND
ND
ND
ND

0.53

Total
Xylenes

(PPb)

ND
ND
ND
ND
ND
ND
ND
4.1
1.45

Total
BTEX
(PPb)

ND
NO
NO
ND
ND
ND
ND
4.1

2.438 J
irea - no access due to heightened Base securii)

ND
0.075

0.067 J
2.7
0.16

0.069 J

424
356
644
ND
ND
ND
23.2

23.6 D
308
42D

ND
0.079 J

0.14
0.82
0.20

0.053 J

92
111
236
50
68
ND
116
145
25

35D

ND
0.134 J
0.39 J
2.61

0.668 J
0.221 J

135
167
234
20
17
ND
161
122
452
81 D

ND
0.309 J
0.597 J
6.167 J
1.056 J
0.337 J

568.2
1826
2454
70
85
396
496
666

6412
177 D

Total Volatile
HydnocaroonB

(ppm)

ND
ND
ND
ND
ND
ND
ND
ND
154

14.5
24.4
44B
230
63B
39

12̂ 00
26,575
31,600
9,600
10,600
22,374
12,000

16,620 D
29,650

14,4000
Restricted area - no access due to heightened Base security

16 D
16 D
13 D
14D
12 D
14 D
14 D

41 D
38D
49D
62D
18 D
38D
37 D

31 D
27D
45D
54D
15 D
32D
320

90 D
83D
131 D
142 D
43.8 D
920
87 D

178 D
164 D
2380
272 D
88.8 D
176 D
170 D

Sample could not be collected - water in line
46D

ND
ND
ND
ND
ND
ND
ND -
ND
ND
ND
ND

0.088
ND

0.018 J
ND
ND
ND

ND
ND
ND
ND ,
ND
ND
ND
ND
ND
ND
ND
ND
ND

340

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
0.15
2.6
ND
021
0.63
ND
NO

ND
ND
ND
ND
ND
ND
ND
ND

0.026 J
0.025 J

0.11
0.35
ND

35D

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.15
0.82

0.024 J
027
0.17

0.019 J
0.022 J

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.087
0.45
ND

87.7 D

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.38
2.8

0.062 J
0.82
0.15

0.062 J
0.075 J

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
028
1.46
ND

202.70

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
0.68
6.308

0.066 J
1.318J
0.95

O.OB1J
0.097 J

ND
ND
ND
ND
ND
ND
ND
ND

0.026 J
0.025 J
0.477
2.26
ND

Sample could not be collected - water in line
Sample could not be collected - water in line

14,100 D
13,400 D
12,700 D
14,800 D
7.100 BD
11.300D
10200 D

-
10,600 O

ND
NO
ND
ND
ND

77.8
ND
ND

8.5 JB
11.9 BD

67
242

102 JB
85

33B
11.9B
9.0 JB

ND
ND
ND
ND
ND
ND
98.4
ND

10.3 JB
13.8 B

44
153

9.4 JB
-
-

.aboratory received sample bag empty - sample could not be analyzed

Methane
(*)

ND
ND
ND
ND
ND
NO
ND
ND
ND
-

0.00013 JB
0.0001 7 J

NO
0.0005

ND
0.0033

8.5
16.4
7.36
6.9
6.9
5.65
3.3
1.5
3.1
3.3
—

7.1 B
7.3 B
4.9
5.1
6.7
6.3
6.1
-

7.6

ND
NO
ND
ND
ND
ND
NO
ND
ND
ND

0.0016 B
0.0018
0.0017

ND
NO

0.00012 J
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

0.00012 JB
NO

0.004
-
--
--

Oxygen
(%)

26.5
162
15.1
21

17.35
18
15

18.3
20
-
19
21
21
18
21
19

5.78
2.87
3.05
3.3
4.0
4.0
2.9
4.0
3.5
1.7
—

2.4
2.3
2.6
2.0
1.8
1.4
1.8
—

2.0

25.3
4.55
529
52
3.89
3.7
6.1
7.8
7.1
7.1
7.3
4.7
9.7
9.6
12
8.9
6.8

26.2
10.2
9.01
14
9.3
13.4
92
10.1
14
9.0
13.0
14.0
16
—
-
-

Caifaon
Dioxide
(%)

ND
151
1.05

2.0
0.74
1.7
1.0
1.4
1.1
-
1.2
2.1
1.0
3.7

0.99
3.3

242
8.13
4.1
14
15

4.65
11
8.5
12.1
8.9
—

6.2
6.1
11
11
4.5
8.3
8.1
—

9.5

ND
4.81
4.17
10

4.44
7.3
6.6
7.4

7.0
8.4
5.5
9.2
5.1
1.1
32
6.3
7.2

ND
6.45
3.53
7.1
3.64
5.6
3.4
6.7
4.5
8.7
4.8
7.1
32
—
—

-
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The 41 NA Sites ROD (WPAFB, 1998) addresses remedial actions for 41IRP sites at the base.-

The sites included in this ROD are listed in Table 7-1. The ROD only addresses soils at these

sites. The remedy for groundwater at WPAFB is included in the GWOU remedy (discussed in

Section 8.0). The remedy selected in the ROD for each of these 41 sites was the NA alternative;

the USAF determined that no remedial action was necessary to ensure protection of human

health and the environment at these sites. This decision was based on analytical data, restricted

land uses at each of the 41 sites and the assumption that these restrictions would remain in place.

A five-year review of the selected remedial alternative of NA is necessary to determine whether

land use restrictions, as presented in the ROD, remain at each of the 41 sites. In the future, if

portions of WPAFB are sold for residential development, for example, the appropriate land use

would need to be evaluated for those specific applications.

7.1 Site Chronology
A chronology of important and relevant dates for the 41 sites is provided in Table 7-1.

7.2 Background
A site by site description of the 41 NA Sites is presented in the ROD for the 41 NA sites

(WPAFB, 1998). Figures 7-1 and 7-2 show the location of the sites addressed in the 41 NA Sites

ROD.

12A History of Contamination
The 41 NA sites had a variety of former uses. Table 7-2 provides a listing of the former, current

and anticipated future land uses for each site.

722 Initial Response
Initial response actions were conducted at many of the 41 sites. These initial response actions

consisted primarily of UST removals under the BUSTR and CERCLA removal actions, using the

presumptive remedy of LF capping. For instance, IPs with similar types of contamination

(LFs 1 through 9) were identified in the Basewide Removal Action Plan for Landfill Capping.

This program sped up the process of cleaning up the LFs on WPAFB by using remedies already

approved by USEPA (also known as presumptive remedies). Table 7-3 provides a listing of the

sites where initial response activities occurred and a description of those activities.

N:\3\829564\5 Yr ReviewVFinal 01_06\5YrFinal_Jan06.doc
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723 Basis lor TaUng Action
The basis for taking action (implementing restrictions on land use) was due to the presence of

hazardous substances above levels that would allow for unrestricted use of the site, or the need to

protect aspects of the initial response actions (such as the LF caps). Table 7-4 provides a

summary of COC detected at each site and a summary of the risk assessment results. •

747*3

721
The 41 Sites ROD documents the selected remedy for soil contamination. This ROD is one of

six RODs for WPAFB. The remedial actions for the IRP sites included in the 41 Sites ROD was

limited to institutional controls and site controls to prevent exposure to hazardous substances.

The 41 Sites ROD requires the following:

• Land uses listed in the 41 Sites ROD would remain the same in the future.

• Limited access to general public due to the location within an active military
installation.

• Further access limitations at selected sites due to the nature of the military activities at
these sites.

• Restrictions on digging or excavation at any of these sites.

• Continued maintenance of LFs I through 7, 9 and 1 1.

• Deed restrictions to be placed on the Explosive Ordnance Disposal (EOD) Range to
restrict land use to industrial uses, if and when that portion of WPAFB were to change
ownership, or to be leased.

722 MO
There were no RAO stated in the 41 Sites ROD. In the 41 Sites ROD, the NA alternative was

selected as the remedy for the sites. USEPA, OEPA, and WPAFB determined that conditions at

the 41 sites posed no current or potential threat to human health and the environment at levels

that would warrant remedial action. The ROD states that groundwater would be monitored

under the BMP/LTM Program.

The institutional controls and site controls required by the 41 Sites ROD were in place and

functioning prior to the effective date of the ROD. Table 7-5 provides a listing of the current site

controls for each of the 41 sites. In addition to the site controls, WPAFB implements various

ttXM295645 Yr nmmtT** 01 _(«5Yrfr»ial_Jan06.doc
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institutional controls to ensure that digging or excavation at these sites remains restricted. These

institutional controls include:

• Review of plans/specifications for on-base construction by the WPAFBIRP office.

• Submittal and approval of AF Form 103 to the WPAFB Civil Engineering office prior
to anyone excavating or digging anywhere within base boundaries.

• Submittal and approval of AF Form 813 to the WPAFB IRP office prior to
construction activities anywhere with an IRP site.

These institutional controls and site controls are currently summarized and documented in a LUC

Plan (Shaw, 2006) at WPAFB.

7.3.4 System O&M
Actions taken at the sites since the signing of the ROD include, but is not limited to, groundwater

monitoring under the GWOU, maintenance of site controls (such as fencing, signs and gates),

O&M of LF caps, and monitoring of LF gas at various LF sites. Site controls (such as fencing,

gates, and locks) are maintained by various entities at WPAFB. Table 7-6 provides a listing of

the entities responsible for maintaining the site controls at the 41 sites. A discussion of the O&M

requirements for the LFs included in the 41 Sites ROD is provided in the following subsections.

7.3.4.1 LF1andLF2
Quarterly O&M for LF1 and LF2 consists of visual observations to determine if:

• The LFs covers are subsiding;
• Improvements are required to address erosion from stormwater runoff;
• Turf growth is inhibiting drainage; or
• The integrity of the covers or slopes is being threatened by burrowing animals.

Maintenance is then completed on an as-needed basis.

7.3.4.2 LFS and LF 4
LF3 is partially covered by the Prairie Trace golf course and LF4 covered by the Base Civil

Engineering maintenance yard, LF3 and LF4 are not maintained on a quarterly basis. In

accordance with the 41 No Action Sites ROD it was determined that the existing soil cover at

LF3 and LF4 provided adequate protection for human health and the environment and "no

additional action" was necessary beyond the existing land use restrictions and limited access.

Soil gas monitoring is conducted on a quarterly basis at Operable Unit 4, which includes all four

N:\3\829564\5 Yr ReviewAFinal 01_06\5YrFinal_Feb06.doc
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landfills, in accordance with the OU4 Landfill Gas Monitoring Technical Memorandum (CH2M

HILL, 1998) and the Operation and Maintenance Plan Operable Unit 4 Landfills 3, 4, 6, and 7,

and Drum Staging/Disposal Area (CH2M Hill 1997). The objective of this monitoring

piograua is to evaluate the potential migration of landfill gas away from the landfills toward

nearby structures.

7145 LF5

Quarterly O&M for LF5 consists of visual observations to determine if:

• . The LFs coven are subsiding;
• Improvements are required to address erosion from stormwater runoff;
• Turf growth is inhibiting drainage;
• The mtegrity of the coven or slopes is being truratened by burrowing animals;
• Rock check dams are in place and still functioning properly,
• The gas venting system is still operational;
• Fences, gates, signs and locks are in place and/or operational; or
• MWs are not disturbed.

Maintenance is then completed on an as-needed basis.

7JL44
LFS is a grass-covered field used by die WPAFB Riding Club as a horse pasture. The south half

of LF7 is used as a pasture for the WPAFB Riding Club. The north half of LF7 is partially

paved, and is currently a horse stable, hay barn, show arenas, paddocks, and miscellaneous out

buildings. Quarterly O&M for LFS and LF7 consists of visual observations to determine if:

• The LFs covers are subsiding;
• Improvements are required to address erosion from stormwater runoff;
• Turf growth is inhibiting drainage; or
• The integrity of die covers or slopes is being threatened by burrowing animals.

Maintenance is then completed on an as-needed basis.

Under a presumptive remedy in 1984, LFS and LF7 were capped with a 4-inch clay layer and top

soil cover. During 1990, additional top soil was applied and regraded to improve drainage. Soil

gas monitoring is conducted on a quarterly basis at Operable Unit 4, which includes all four

landfills, in accordance with the OU4 Landfill Gas Monitoring Technical Memorandum (CH2M

HILL, 1998) and die Operation and Maintenance Plan Operable Unit 4 Landfills 3, 4, 6, and 7,
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and Drum Staging/Disposal Area (GH2M HILL, 1997). The objective of this monitoring

program is to evaluate the potential migration of landfill gas away from the landfills toward

nearby structures.

7.3.45 LF9

Quarterly O&M for LF9 consists of visual observations to determine if:

• The LFs covers are subsiding;
• Improvements are required to address erosion from stormwater runoff;
• Turf growth is inhibiting drainage; or
• The integrity of the covers or slopes is being threatened by burrowing animals.

Maintenance is then completed on an as-needed basis.

7.3.4.6 LF11andLF12

LF12 has been excavated of hazardous materials which were transported off-base to a certified

solid waste LF. LF12 is not included in the Quarterly System Performance inspections by Tetra

Tech, Inc.; however, groundwater is monitored under the BMP/LTM Program, and is discussed

in Section 8.0. Quarterly O&M for LF11 consists of visual observations to determine if:

• The LFs covers are subsiding;
• Improvements are required to address erosion from stormwater runoff;
• Turf growth is inhibiting drainage;
• The integrity of the covers or slopes is being threatened by burrowing animals;
• Rock check dams are in place and still functioning properly; or
• Fences, gates, signs and locks are in place and/or operational.

Maintenance is then completed on an as-needed basis.

7.3.4.7 SP11

Quarterly O&M for SP11 consists of visual inspections of the French drain components which

consist of the following:

• Catch basins.
• Manhole and grating drain concrete.
• Inlet sump and pump.
• Drain line and separator pit water level.
• Float switches and other electrical components
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In addition, the controller and pump are operated manually to identify any system malfunctions.

Maintenance is men completed on an as-needed basis.

7A Progress Since the L*stHv<e-Ye*r Review
There were no issues or recommendations for any sites discussed in the 41 Sites ROD. The

conclusions presented in the preceding Five- Year Review (IT, 2000) mdinrtT** that the "remedies

selected for these 41 NA sties remain protective of human health and the environment"

7.5 Fhte~w9tF Review Process
The five-year review was completed following USEPA guidance in Comprehensive Five-Year

Review Guidance (EPA 540-R-0 1-007). This section provides a summary of the process used

for the five-year review for theIRP sites contained in the 41 Sites ROD.

The five-year review process was initiated by the WPAFB IRP office. The five-year review

process is managed by WPAFBIRP office with regulatory oversight by USEPA and OEPA. The

review schedule was established by the review team and included the following components:

• Community Involvement
• Document Review.
• Data Review.

• She Inspection.
• Deed Review.
• Five- Year Review Report Development and Review.

7JL2 CoiiMUBJfr *"«*«"**
WPAFB provided a copy of the Draft Second Five-Year Review Document to the base

Environmental Advisory Board (EAB) for a 30-day review period (16 November 2005 to 16

December 2005). No comments were submitted by the EAB. A notice for formal public review

was placed in the Dayton Daily News, and conducted (dates to-fiom). Comments received from

die public, and their response, are provided in Appendix B. A copy of the CERCLA Five-Year

Review Report wfll be added to the Administrative Record at the WPAFB IRP office, as well as

the Information Repository located at Wright-State University, 3640 Colonel Glenn Hwy,

Dayton Ohio.
•

7J5J3 Docunent Review
The five-year review consisted of a review of the following documents:
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• Final 5-Year Review (Tf, 2000).

• Record of Decision for 41 No Action Sites (WPAFB, 1998).

• Operable Unit 3 Final Remedial Investigation Report (SAIC, 1995).

• Operable Unit 4 Final Remedial Investigation Report (CH2M HILL, 1996a).

• Operable Unit 5 Final Remedial Investigation Report (TT, 1995b).

• Operable Unit 6 Draft-Final SSRAP (Metcalfe and Eddy, 1996a).

• Operable Unit 7 Final Field Investigation Report (ICI, 1996).

• Operable Unit 8 Final Remedial Investigation Report (CH2M HILL, 1997).

• Operable Unit 9 Final Remedial Investigation Report (TT, 1997b).

• Decision Document - No Further Action Planned Spill Site 4 (WPAFB* 1991c).

• Decision Document - No Further Action Planned Spill Site 6 (WPAFB, 1992b).

• Decision Document - No Further Action Planned Spill Site 7 (WPAFB, 1993b).

• Decision Document - No Further Action Planned Spill Site 8 (WPAFB, 1991a).

• Decision Document - No Further Action Planned Spill Site 9 (WPAFB, 1993c).

• Decision Document - No Further Action Planned Earthfill Disposal Zones
1,2,3,4,5,6,7,8 (ES, 1992d)

• Decision Document - No Further Action Planned for Earthfill Disposal Zones 10,11,
12 (SAIC, 1992).

• Operable Unit 4 RI/FS Addendum (CH2M HILL, 1998).

• Decision Document - No Further Action Planned East Ramp UST (WPAFB, 1991 b).

• Decision Document — No Further Action Planned Radioactive Waste Burial Site
(WPAFB, 1992a).

• Final Field Investigation Report - Operable Unit 11 (Metcalfe and Eddy, 1997).

• Final Site Investigation,Report - Eight Earthfill Disposal Zones (SAIC, 1992).

• Decision Document - Central Heating Plan 1 (WPAFB, 1991d).

• Quarterly Cleanup System Performance Reports (Tetra-Tech, 1999-2004c).
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7S4 DtttJtevfer
Actions taken at the sites since the signing of the ROD include (but is not limited to) LTM of

groundwater, maintenance of site controls (such as fencing, signs and gates), O&M of LF caps,

and monitoring of LF gas at various LF sites. Groundwater monitoring under the BMP/LTM

Program and mrnmmenA-rf changes to monitoring at die 41 NA sites are provided in Section 8.0.

A summary of the O&M performed at some of the 41 Sites was provided in Section 73.4. A

review of the quarterly system performance reports was conducted and the results are

summarized in the following sections.

7JL4LI LFtwdLE?
There were no recurring maintenance items that would indicate an ongoing O&M problem.

However, on November 2, 2000, a Notice of Violation (NOV) was received from the OEPA

regarding tree removal activities conducted by WPAFB Civil Engineering at LF 2 for die clear

zone of die Area B runway. According to the NOV, the trees removed at LF2 were to be

maintained on die site for drainage and to minimize soil erosion. Some of these trees were cut to

one foot above ground surface, odters were bulldozed down. Many of die trees mat were

bulldozed had been uprooted exposing fly ash and construction rubble, m addition, die drainage

pattern constructed as part of die remedy for LF2 was altered by this activity, causing ponding of

water at die site. The LF2 ROD specifies institutional restrictions on digging and excavation

within diis area. The disturbance to the site caused by uprooting trees in the area is also a

violation of OAC 3745-27-13 which prohibits "filling, grading, excavating, building, drilling, or

mining where a hazardous waste facility or a solid waste facility was operated" without prior

authorization. Corrective action was conducted by WPAFB between August 23 and October 24,

2001 and consisted of providing a 2-foot soil cap over die disturbed area of LF2 and re-

establishing drainage. Signs were also posted in die area stating die presence of a landfill.

A letter dated March 5, 2002 was received from OEPA stating die conditions of die NOV have

been fulfilled This letter further stated The NOV letter also directed WPAFB to 'evaluate their

system of maintaining LUCs (land use controls), and recommend any necessary improvements to

ensure dot LUCs are maintained and enforced in the future.' WPAFB provided OEPA with the

requested report detailing WPAFB's findings regarding their LUC system in a letter dated

November 30, 2000. The findings of die investigation identified a breakdown in the

Environmental Assessment (EA) process requires the submittal of a Request to Analyze Action

(AF Form 813). Other administrative remedies include improved coordination between CE and

EM (now under CE) by the submittal of Work Requests (AF Form 332) and Digging Clearances

OOSYrfRnal Jan06.doc
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(AF Form 103). These procedures are presented in a quarterly Environmental Safety and

Occupational Health briefing to all new employees at WPAFB. In addition, EM submits an

annual letter to all personnel listed in the LUC Plan (Shaw, 2006) updating and clarifying LUC

procedures.

7.5.4.2 LF3andLF4

LF3 is partially within the Prairie' Trace golf course and is not formally maintained, except for

routine grounds maintenance. No problems associated with LF3 were brought to die attention of

WPAFB IRP office. LF4 is covered by the Base Civil Engineering maintenance yard and is not

formally maintained. No problems associated with LF4 were brought to the attention of WPAFB

IRP office.

7.5.413 LF5
Maintenance items for the LF cap are performed when problems are identified. One problem

that occurs frequently is the presence of burrowing animals. Humane traps are set and the

animals are removed.

7.5.4.4 LF6, LF7 and Drum Storage Area

Maintenance items for the LF caps are performed when problems are identified. There were no

recurring maintenance items that would indicate an ongoing O&M problem.

7.5.4.5 LF9

Maintenance items for the LF cap are performed when problems are identified. There were no

recurring maintenance items that would indicate an ongoing O&M problem.

7.5A6 LF11andLF12

Maintenance items for the LF cap are performed when problems are identified. There were no

recurring maintenance items that would indicate an ongoing O&M problem.

7.5.4L7 SP11
Maintenance items for the French drain at SP11 are performed when problems are identified.

There were no recurring maintenance items that would indicate an ongoing O&M problem.

7.5.4.8 Recommended Changes to Monitoring

Recommended changes to groundwater monitoring at the 41 Sites is addressed in Section 8.0.
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7SJS Site Inspection
Persoanel at WPAFB routinely inspect the site controls in place at the various sites. Therefore,
additional inspections were not necessary to evaluate the remedy.

7JSJB
The following personnel at the WPAFB IRP office were interviewed regarding the status of the
41 sites, to determine if any additional actions or concerns had occurred:

• Kimberiy Ehret - Project Manager
• Sherman Siegal - Project Manager
• Treva Bashore - Project Manager

Because these personnel concurred that no additional actions had occurred at the 41 sites, and
that there were not concerns, interview summaries were not prepared.

Technical Assessment
The primary goal of the five-year review is to determine whether the remedy at a site is
protective of human health and the environment To provide a framework for organizing and
evaluating data and information and to ensure that all relevant issues are considered when
determining the protectiveness of the remedy, USEPA guidance lists three questions to consider.
The questions are as follows:

• Question A: b the remedy functioning as intended by the DD?

• Question B: Are the exposure assumptions, toxicity data, cleanup levels and RAOs
used at the time of the remedy still valid?

• Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

The following sections provide responses to the questions for each of the sites being reviewed.

7&1 Questton A: Is the remedy functioning as intend̂
The review of documents and the results of interviews with WPAFB IRP office personnel
indicate that the remedy is functioning as intended by the ROD. Implemented institutional
controls have achieved the objective of preventing exposure to contaminants. Land use
restrictions and site controls required under the 41 Sites ROD are currently summarized and
documented in a LUC Plan at WPAFB. The LUC Plan was provided to OEPA, USEPA, and
WPAFB personnel responsible for maintaining the site controls, implementing institutional
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controls on excavating, digging and construction, and WPAFB entities responsible for ensuring

that land usage remains consist with the ROD requirements. These land use controls are being

implemented in accordance with the LUC Plan (Shaw, 2006). Groundwater monitoring is

conducted under the BMP/LTM Program and is discussed in Section 8.0.

7.6.2 Question B: Are the exposure assumptions, toxictty data, cleanup levels, and RAOs
used at the time of the remedy still valid?

41 sites were evaluated using semi-quantitative risk assessment (i.e., screening-level risk

assessment) and quantitative risk assessment methods. As a result of these evaluations, no action

was required for these sites. A detailed review of the exposure assumptions, toxicity data,

cleanup levels, and RAOs is provided in Appendix A, Section A.5. A summary is provided

below and in Table 7-7.

7.6.2.1 Changes in ARARs and TBCs

No ARARs were listed in the ROD for the most of the 41 sites. The remedy selected for each of

the 41 sites addressed in the ROD is the NA alternative, which is based on restricted land use and

institutional controls.

Three of the NA sites (UST 71 A, UST 4020, ERTR) were closed in accordance with BUSTR.

OAC 1301:7-9-13 for USTs. The BUSTR regulations became effective in March 1999.

Although BUSTR regulations have been revised since these sites were evaluated, actions prior to

March 31,1999 are not required to follow the new rule.

Two of the NA sites (SPs 6 and 8) were evaluated in accordance with cleanup levels under the

Toxic Substances Control Act (TSCA). There have been no changes to cleanup levels for PCBs

under TSCA.

7.6.22 Changes in Land-Use and Exposure Assumptions

Land use of the 41 NA sites includes industrial, commercial, recreational, and open space. Land

use remains unchanged at all of the sites covered in the 41 Sites ROD. However, land use in a

portion of OU9 has changed. A new Child Development Center has been constructed and an

addition to the Ah* Force Institute of Technology complex is being constructed between 12th

Street and 13th Street, perpendicular to Q Street. These construction projects are located adjacent

to EFDZ5. Land use at EFDZ5 will remain unaffected by these buildings.

Exposure scenarios and assumptions varied by site. In general, a commercial/industrial land use

scenario was assumed. These exposure scenarios remain valid.
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Although guidance regarding some exposure assumptions has changed [i.e., new guidance for

dermal risk assessment (USEPA, 2004d)], these revisions would not affect the protectiveness of

the remedy.

With respect to potential exposures to VOCs during construction or excavation work, the areas

associated with residual contamination from these compounds are restricted from digging.

Exposures to groundwater associated with drinking water or other domestic purposes also

continue to be prevented due to restrictions on the use of groundwater. Water pumped from

affected on-Base production wells i s treated prior t o distribution. • - . . - .

7JB23
Because USEPA's toxicity criteria were used to derive the PRGs, the IRIS (USEPA, 2004d) was

reviewed to determine whether the toxicity data had changed since the risk assessments had been

conducted. Several individual toxicity values had changed. Some criteria are now more

stringent, while some are less stringent. For the soil, the cumulative impact of the more stringent

toxicity values would be expected to be balanced by the effects of those values that are now less

stringent Toxicity values are now available for some chemicals that did not have toxicity

criteria at the time of the risk assessment. Some of these values are provisional. With respect to

the toxicity information used in the risk assessment, the conclusions of the risk assessment are

still considered to be valid.

Based on new guidance for dermal risk assessment (USEPA, 2004c), there were changes to some

of die factors and assumptions used to calculate dermal toxicity values for the risk assessment.

However, die impacts of these changes would be expected to be minimal.

For die human health risk assessments performed using a semi-quantitative or qualitative

methodology, contaminant concentrations were compared to the most current Region 9 industrial

and/or residential soil PRG (USEPA, 2004e), and in some cases, to the Region 3 RBC (USEPA,

2004a). The majority of Region 9 industrial and residential soil PRGs has been updated, as well

as die Region 3 RBC. For most sites, the changes to PRG values would not have changed

die outcome of die qualitative risk assessment Although the maximum concentrations of die

chemical(s) of potential concern (COPC) in soil (as shown in Table 7-7) exceeded the updated

Region 9 industrial PRGs at a 1 x 10* risk level, they were below PRGs based on 1 x 10s.

COPCs by location are as follows:

• Concentrations of arsenic in soil at EFDZs 2, 3, 5, 6, 7, 8, 9, and 10.
• Concentrations of arsenic and benzo(a)pyrene in soil at EFDZ4.
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For several sites, exposures to lead in soil were evaluated using the IEUBK Model, Version 0.99

(USERA, 1994a), which does not address adult exposures to lead. Since the 41 NA sites risk

assessments were performed, the IEUBK model has been updated (USEPA, 2002a). In addition,

the USEPA has since developed the Adult Lead Model to evaluate occupational' exposures to

lead (USEPA, 2003b). Although the models for evaluating uptake of lead in children and adults

have been updated, the action levels for water and soil have not changed and are considered to be

protective.

USEPA also developed the Soil Screening Guidance (USEPA, 1996b) as a framework for

screening contaminated soils that encompasses both simple (i.e., screening-level) and more

detailed approaches for calculating site-specific SSLs. In particular, this guidance presents

methodologies to address the leaching of contaminants through soil to an underlying potable

aquifer. Given the period of time the sites have existed, migration of chemicals from the LF has

most likely occurred. The use of the SSLs would have no effect on the remedy. Groundwater is

being monitored under the BMP/LTM Program.

7.6.24 Changes in RAOs and Cleanup Goals
There were no remedial objectives selected for any of the 41 NA sites. The NA alternative was

selected as remedy for all 41 sites (i.e., the USAF determined that no remedial action was neces-

sary to ensure protection of human health and the environment at these sites). This decision was

based on the evaluation of analytical data and current site conditions at the time of the site

investigations. Institutional controls and access/land use restrictions are in place at all of the

sites (e.g., most are located within an active military installation with limited access).

Additionally, some sites have fencing around them, further limiting access. Digging or

excavation at any of the 41 sites, especially those with waste/contamination left in place, is

currently restricted by the nature of the installation, and is expected to remain restricted. If

portions of WPAFB are sold, the appropriate land use would need to be evaluated for the specific

intended application. For the EOD Range, land use restrictions would be placed to limit

industrial uses.

7.6.3 Quest/on C; Has any other information come to light that could call into question the
protect/veness of the remedy?

No additional information has been identified that could call into question the protectiveness of

the remedy.
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The review of dmMOMii^ ARARs, rid: assessmeat assumptions, and the results of interviews
with WPAFB RP personnel indicate that the remedy for soils is functioning as intended by the
41 NA Sites ROD. Implementation of the LUC Plan (Shaw, 2006) ensures dint land usage

> consistent with the ROD, and that site controls and institutional controls are maintained.
Groundwater monitoring under the BMP/LTM Program is discussed in Section 8.0.

There have been some changes to PRG, toxicity values, and changes to risk assessment guidance
since the last five-year review as noted in Section 1.62. Most of these changes do

not affect the protectiveness of the remedy because the new values were less stringent, or the
remedy eliminates the pathway of exposure. For most sites, the changes to PRG values would
not have changed the outcome of the qualitative risk assessment

There is no additional information that calls into question the effectiveness of the remedy.

7.7 Issues
There were no issues identified during the review of the 41 Sites.

^ ________ i^a ______ |g-M»^. - ^7JB Rocommntlftlons tnd FotoMf-up Actions J
This five-year review concluded that the remedy for the 41 Site ROD continues to be protective
of human health. There are no recommendations or follow-up actions necessary at this time.
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IRP Site

EOD Range

HP1

HP4

NUC

RADB

SP8

LF11

LF12

HP2

LF3

LF4

LF6

LF7

ou
NA

NA

NA

NA

NA

NA

3

3

4

4

4

4

4

Event

RCRA Closure
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Phase I Records Search
Proposed Plan

Record of Decision

Phase I Records Search
Proposed Plan

Record of Decision

Preliminary Assessment
Transformer Removal/Disposal

Decision Document
Proposed Plan

Record of Decision

Preliminary Assessment
Removal Action - Landfill Capping

Proposed Plan
Record of Decision

Preliminary Assessement
Removal Action - Container/soil removal

Proposed Plan
Record of Decision

Preliminary Assessement
Removal Action -Mercury cleanup

Proposed Plan
Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Removal Action - Landfill Capping

Proposed Plan
Record of Decision

Preliminary Assessment
Drum Removal

Date

1998
June 1998

August 1998

May 1988
June 1998

August 1998

May 1988
June 1998

August 1998

February 1982
June 1998

August 1998

February 1982
June 1998

August 1998

December 1988
June 1990
May 1991
June 1998

August 1998

May 1988

June 1998
August 1998

May 1988

June 1998
August 1998

May 1988
January 1996

June 1998
August 1998

May 1988
June 1998

August 1998

May 1988
June 1998

August 1998

May 1988
1997

June 1998
August 1998

May 1988
1990
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Table 7-1
Site Chronologies - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 2 of 4

IRPSte

LB

LF1

If2

LF9

ou

5

6

6

7

d^^^cwra

Removal Action - LandH Capping
Proposed Plan

Record ol Decision

Prefcrihary Assessment
Removal Action - LandH Capping

Proposed Plan
rtecojd ol Decisicin

remnary Assessment
Removal Mm - LamM Capping

Proposed Plan
Fleoonj of Decision

- »_-Pruimiufy Assessment
Removal Acfon - LandH Capping

Proposed Plan
ftoooid of Oedsimt

.
Pi efmnary Assessment

Removal Action - LandM Capping
Proposed Plan

Record of Dwixuii

Oete
1994

Jme1998
August 1998

May 1968

Jme1998
August 1998

Uay1988

June 1998
August 1998

May 1988

June 1996
August 1998

May 1988

June 1996
August 1996

SP5 Pi ufcunary Assessment
Removal Action - Sol venting/Boating product

removal
Proposed Plan

Record of Decisui

September 1988
March 1997 - December 1997

June 1998
August 1998

SP6 8

SP7 8

SP9 8

Prefcnrary Assessment

Sol ExavafcmffXsposal
Proposed Ptan

Reconl of Decision

rreHnnary Assessment
UST Removal
Proposed Plan

Beoofd of Decision

UST Removal
PBWUIBAll n-MtnjfwoBU mi

Raooidof DBCBMI

October 1988
1996
1987

June 1998
August 1998

October 1968
1991

June 1998
August 1998

May 1989
1992

June 1996
August 1998

SP11 Prearmnry Assessment
Removal Acton - Ranch drairvtNAPL removal

Proposed Pbn
Record of Decision

May 1991

June 1998
August 1998

UST71A Preinnary Assessment
Removal Action- Sol venting/Boating product

May 1988
March 1997-December 1997
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Table 7-1
Site Chronologies - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 3 of 4

IRP Site

BS3

BS5

BS6

EFDZ2

EFDZ3

EFDZ4

EFDZ5

EFDZ6

EFDZ7

EFDZ8

EFDZ9

EFDZ10

ou

9

9

9

9

9

9

9

9

9

9

9

9

Event
removal

Proposed Plan
Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Site Investigation
Proposed Plan

Record of Decision

Site Investigation
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Preliminary Assessment
Proposed Plan

Record of Decision

Date
June 1998

August 1998

September 1988
June 1998

August 1998

1997
June 1998

August 1998

1997
June 1998

August 1998

May 1988
June 1998

August 1998

May 1988
June 1998

August 1998

May 1988
June 1998

August 1998

May 1988
June 1998

August 1998

May 1988
June 1998

August 1998

May 1988
June 1998

August 1998

May 1988
June 1998

August 1998

December 1988
June 1998

August 1998

January 1989
June 1998

August 1998
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Table 7-1
Site Chronologies - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 4 of 4

RPSto
HP5

ER1R

SP4

ou
9

10

10

Event

Prefcnnary Assessment
Coal storage area upgrades.

OflMOtacity
Proposed Plan

Record of Decision

PieMnary Assessment
UST Removal

BUSTR Closure
Proposed Plan

Record ol Oectswn
. f

Prebranary Assessment
UST Removal
Sol Removal

BUSTO Closure
Proposed Plan

Reoord of Decision

Date

May 1988

Juie1996
August 1998

January 1989
December 1988

JuV1991
June 1996

August 1998

June 1988
1983
1988

.My 1991
June 1998

August 1996

BS2

COA

UST 4020

BS
BUSTR

COA
UPMO
EFD?

too

UP

11

11

11

= BaemiaKMirycunaStaagel

flaptttant
^ChtHiat Disposal Aim.

— EulRfif TMkAtranut

Phase 1 Records Search
Proposed Plan

Record of Decision

lefenfiaiy Assessment
1 IU|JUBBU r*»i

Record of Decision

Prefmnary Assessment
UST Removal
Proposed Plan

Record of Decision

HP
•** if

LNAPL

fce NUC
ou
RAD6

SP
IJCT

Jamary19B2
June 1996

August 1998

August 1988
June 1998

August 1998

May 1988
1986

June 1998
August1998

= LandB

=Oeoc*wMMcfear/faHC*r.

= RadoK*«eMbsteOispasa(Afea.
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Table 7-2
Former, Current, and Allowable Land Use - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 1 of 6

IRPSite

EOD Range

HP1

HP4

NUC

RADB

SP8

ou
NA

NA

NA

NA

NA

NA

Former Land Use

Used for over 40 years to
thermally treat unserviceable
munitions via detonation and
burning

Plant contained seven coal-fired
boilers and began operating in
1 930, but was shut down in 1 980
as part of a heating plant
consolidation

Began operation in 1957 and
expanded to present size in 1980

A 10-megawatt reactor
completed in 1965 and operated
for five years supporting various
projects of Defense Agencies,
civilian institutions, and Air Force
engineering students until it was
shut down and decommissioned
in 1970

Consisted of a 49 square foot
concrete slab surrounded by an
eight foot barbed wire fence
labeled "Radioactive Waste
Burial Site"

Discovered in 1988 during
removal of two transformers that
were leaking oil with PCBs

Current Land Use

Grassy area along Mad River,
located in flood zone

Closed heating plant - mostly
parking lot with some grassy

area

Operational heating plant

Decommissioned, laboratories,
classroom

Grassy area near ART & office
buildings

Parking lot located next to office
building

Allowable
Land Used)

2

2

2

2

4

2
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Table 7-2
Former, Current, and Allowable Land Use - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 2 of 6

LF6

LF7

•VSfe

LF11

LF12

HP2

LF3

LF4

ou
3

3

4

4

4

Former Land Use

A 16-acre sie used tor general
refuse deposal from 1968 to
1 977 -iwialy operated as a
•Bnch-and-cover tandfl and
later as a rarnp-arn-cornpacnori
tandfi witt daiy cover, various

deposed ndude undetermned
quantifas of oiy wastes,
sotranb, orgarac and norgarac

Approximately (L27 acres
operated fram 1968 to 1973 far
dl«<mo*l ifcvmrani -Mwl irirt

neurakzakon, m stored waste

deposed of 08 sin n 1973

Current Land Use

Recreational - hunfng

Reoeafonal - hunting

Operated from the 1940s until Closed healing ptant-BUg 283
1980 when me plan was shut andgrassyarea
down as part of a healing plant
consofdaton

Surface dump (general refuse
flnri nnff̂ BJn Kai jMiimK vn l̂p)

and bum upuiaiun liuiii about

1940 to 1944

.- . ^ -Bgnt acres (housng a one-acre
water-Wed gravel pi) operated
tram 1944 to 1949 hat reported^

" "llMIMI nlMal ll «IT*1 «?

automobie bodes, n addnbn to

Land Used)

i

2

2

Got Course -tee off box for 1
Note §10

Grounds equipment storage area 1
-paved

J

gonoral refuse and passive

Seven acres (housing a two-acre
water-fled ymvel pi) ofwyakMl
tram 1949 to 1952 as a kench-
and-cover operafon for general
refuse and possUe hazardous

Horse Pasture

Contains 18 acres and operated
from 1952 to 1962 as a trencn-
and-cover operation for general
refuse and possUe hazardous
waste

Eojuestnan FacHy - horse
pasture and parting bt
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Table 7-2
Former, Current, and Allowable Land Use - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 3 of 6

IRPSite

LF5

LF1

LF2

LF9

SP5

ou
5

6

6

' 7

8

Former Land Use

A 23-acre site with history of
varied uses: (1) lumber
reclamation area in the 1940s,
(2) surface dump for general
refuse during an unknown time
period, (3) waste petroleum
handling operations from 1 958 to
1978, (4) coal ash disposal by
base heating plants from 1940
through 1991, (5) EOD and EOD
ash in northwestern portion for
an unspecified amount of time,
and (6) reported placement of
various chemical wastes,
including undetermined
quantities of oily wastes,
solvents, and organic and
inorganic chemicals

Storage of Area B refuse
(containing unknown quantities
of oily wastes and organic and
inorganic chemicals), surface
disposal and burning from the
1920s through 1940,

Storage of Area B refuse
(containing unknown quantities
of oily wastes and organic and
inorganic chemicals) from the
early 1940s through 1951,
surffcial disposal of hardfill and
construction debris from 1955
through 1975

Operated between 1962 and
1964 as a trench-and-cover
operation that may contain
hazardous waste

Waste oil contamination
discovered in 1988 waste
drainage system investigation

Current Land Use

Recreational - hunting

Undeveloped - open field in front
of museum; some recreational
use when museum has large

events

Undeveloped - wooded & open
field; recreational use for hunting

Undeveloped - open area (LF9)
surrounded by woods - used
occasionally for recreational

hunting

Grassy area in front of research
laboratory buildings

Allowable
Land Used)

1

1

1

1

2
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Table 7-2
Former, Current and Allowable Land Use -41 No Action Sites

Wright-Patterson AFB, Ohio
Pag* 4 of 6

SP11

UST71A

BS3

RPSto

SP6

SP7

SP9

ou
8

8

8

FonMr Land Use

A 100 square-fool area where an
vieumtam ••mmnici mneu iw

to 200 gakms of oi oortaiwig
PCBs, dBcovered n 1985 w*i
kad&kMmei and pad removed in
1986

Product release dBcovered ri a
I9rc tank farm nspecBon -tanks
stored waste oi, aviahon fuel,
and fuel adrjfces and in use
from 1956 to 1992

Tank (dim suspected of spfe or
teaks in 1969 -USTs were used
from 1956 to 1992 to store
aviation tet and fuel addHves
tor research purposes as part of
tie Aero Propulsion Laboratory
Fuel Storage Facades

Current Land Uw

Grass area near buftJhg

Fuel Storage - located ii
downtown Area B, near many

research facflees

Fuel Storage

Alowabte
Land Used)

2

2

2

Two smal gun ranges
constructed in lie late 1960s to
mid-19705 where parkaly lul
hid tanks were fired upon,
reteasmg fuel onto unpaved
ground and in 1991, an
abovegFoundfuefsupptyine
ruptured, refeaengiet fuel

Aircraft Sumvabfly Research
Fac«ry

Contamrafcn dteoowered in
1985 during removal of USTs
ttat stored gasofne, jet tue)
(JP-4). and waste oi used for
avcraft engine and propeler
endurance tests

Street & parking tot located near

ttay have been used to depose
of fie) stodge, but records
ndceing amount and nature of
wastes are not avaiabte

sy area wHn Laser Test
Range

Aerial photographs from
tie present, nfcate fie
presence of a BS appeanng as a
patch of stressed vegetation
approximately one acre in size
w*i a road or kal tearing to the
BS

Grassy area wVin Laser Test
Range
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Table 7-2
Former, Current, and Allowable Land Use - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 5 of 6

IRPSite

BS6

EFDZ2

EFDZ3

EFDZ4

EFDZ5

EFDZ6

EFDZ7

EFDZ8

EFDZ9

EFDZ10

ou
9

9

9

9
•

9

9

9

9

9

9

Former Land Use

Aerial photographs from 1 944 to
the present, suggest the
presence of a BS appearing as a
patch of stressed vegetation

Disposal site, identified through
aerial photographs of the 1940s,
that may contain hazardous
chemical materials

Disposal site, identified through
aerial photographs of the 1940s,
that may contain hazardous
chemical materials

Disposal site, identified through
aerial photographs of the 1940s,
that may contain hazardous
chemical materials

Disposal site, identified through
aerial photographs of the 1940s,
that may contain hazardous
chemical materials

Disposal site, identified through
aerial photographs of the 1940s,
that may contain hazardous
chemical materials

Disposal site, identified through
aerial photographs of the 1940s,
that may contain hazardous
chemical materials

Disposal site, identified through
aerial photographs of the 1940s,
that may contain hazardous
chemical materials

Disposal site, thought to have
developed in the early 1 950s,
that may contain hazardous
chemical materials

Disposal site, thought to have
developed in the earty 1950s,
that may contain hazardous
chemical materials

Current Land Use

Grassy area within Laser Test
Range

Grassy open area

Grassy open area

Paved street/grass near EM
hazardous waste storage area

Grass/trees- recreational areas;
running/walking path

Grassy open area

Paved streets/grass near
decommissioned nuclear reactor

Grassy open area with some
roads & parking lot

Wooded

Grassy open area and paved
parking lot

Allowable
Land Used)

2

2

2

2

2

2

2

2

2

2
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Fonner, Currant, and Atowabte Land Use - 41 No Action Sites

Wright-Patteison AFB, Ohio
Page 6 ofB

•VSfe

ws

ERTR

SP4

ou
9

10

10

RnMrUndUn

emended to present SEB in 1980

UST I* cantoned tested
————^^^ .-.rt u—^ *̂̂ BMi«Mh4h«l Mguoino 3na was ADenooned n
pboe prior to 1970, and lien
rammed in 1968

^̂ ^̂ M^̂ M^Hh 4MM^̂ M^M^̂ IMMBntniBUR OOnBraMHn

idanflMin19B8,in«Miiithe
souro is presuned to be a UST

1983 and contained leaded

CunvntUndtlM
Operator! heafcupfant

PawedAgnass-nearofce
buttigs

Open area wA water vel, water
shipper, & reservoir

^̂ iMFWiVMW

LandUseffl

2

2

2

BSZ 11 1971 and 1975 for Open area grounded by woods
tajeojnaraM
but kri storage

CCA

2-

3
4

11 Duing 1983 iwuoh 1974.
reported dtaposal of wiiuus shop
wBotas Mo tie dninags system.

dra
mosly ytssf.

dhh & road in area

and

UST 4020 11 UST uaedixm 1956 to 1986 for Pawdftjass-neerowbe
donga of wvjtoJTM Inland biAfnos
hytaac taU - punped out and
•̂ •MMMtff M IQllfBrablKIMOin IWD

2

•BCEW)

BS
OM
CE

GEM)

EDO
ER7R

W

HP

ftat
kn/tatonfan Aponn.

If

«M

MC

OU

PCS

R40B
SP
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Table 7-3
Initial Response Actions - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 1 of 2

IRPSite

EOO Range

HP1

HP4

NUC

RADB

SP8

LF11

LF12

HP2

LF3

LF4

LF6

LF7

LF5

LF1

LF2

LF9

SP5

SPG

SP7

SP9

SP11

UST71A

BS3

BS5

BS6

EFDZ2

EFDZ3

ou
NA

NA

NA

NA

NA

NA

3

3

4

4

4

4

4

5

6

6

7

8

8

8

8

8

8

9

9

9

9

9

Initial Response

RCRA Closure.

None.

None.

None.

None.

Transformer removal/disposal. Soil excavation/disposal.

Removal Action - landfill cap.

Removal Action - removal/disposal of buried containers and visibly contaminated soil.

Removal/disposal of elemental mercury and contaminated water from sewer pipe,
removal/disposal of mercury contaminated soil, capping of storm sewer pip exiting the
heating plant, floor drain lines were cleaned and abandoned.

None - cover maintenance program developed.

None - cover maintenance program developed.

Removal Action - landfill cap.

Removal Action - landfill cap.

Removal Action - landfill cap, groundwater extraction/treatment.

Removal Action - landfill cap.

Removal Action - landfill cap.

Removal Action - landfill cap.

Removal Action - floating product removal and soil venting (see also UST71A)

Transformer removal/disposal. Soil excavation/disposal.

UST/soil removal/BUSTR closure.

UST/soil removal/BUSTR closure.

Removal Action - French drain for groundwater/LNAPL removal.

LIST Removal/ Removal Action - floating product removal and soil venting (see also
S.P5).

None.

None.

None.

None.

None.
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Table 7-3
Initial Response Actions - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 2 of 2

RPSte

EFDZ4

BFOZ5

EFOZB

EFDZ7

BTOB

EFDZ9

EFDZ10

ou
9

9

9

9

9

9

9

blMfll ftaMMMSA

None.

None.

None.

None.

None.

None.

None.

HP5 Coal storage area upgraded, portions of ralroad tacks removed and surface areas
graded and paved or resurfaced. Stormwater rural ouluUkjii/hiukiHail system
injljlffl Coal sio and conveying system removed

RenwalAclCT-excavafcnttsposalofs

ERTR 10 USTfcoi removaVBUSTO closure.

sw
BS2

COA

UST4020

10

11

11

11

USTfeoi remowaVBUSTR dosue.

None.

None.

UST removal

BUSTR

as
CQ4

DPUO

EFOZ

BOO
EF77R
tf
If

UMPL
DM
HUC

MOB

SP

UST

=Bumi tt (Margwtf Stage Tar* flegutafcns

Ofce

r EjpfcKM Qntam QqpocaL

Tank Hmoial

r fbdbKtw HhstB Obposaf Area.

= UhitoaiDuitf stonoBtnk.
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Table 7-4
Chemicals of Concern and Risk Assessment Results - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 1 of 11

IRP SITE

EOD Range

HP1

HP4

NUC

RADB

SP8

OU

NA

NA

NA

NA

NA

NA

Chemicals of Concern'1)

Cadmium, lead, selenium, silver,
acetone, ethylbenzene, toluene,
xylenes, bis(2-ethylhexyl) phthalate,
di-n-butyt phthalate, fluoranthene,
pyrene.

Soil sampling not conducted. Former
coal storage area was paved after
heating plant consolidation, and is
currently used as a parking lot.
Metals and other inorganics generally
associated with former coal storage
are-not expected to migrate or leach
due to paved surface.

None noted. Heating plant currently
operational. Runoff from coal pile is
collected, treated and discharged to
storm sewer.

None noted.

None.

PCBs.

Reference
Source®

dd

t

t

t

t

t

Risk Assessment Scenario'3)
(Human Receptors)

Quantitative risk assessment conducted in accordance with RCRA
guidance using an industrial scenario. Carcinogenic risk 5E-8;
HME-1.

Soil samples not taken, thus no risk assessment for soils was
conducted. Former coal storage area at CHP1 was paved in 1980
and currently used as a parking lot.

None, "....considering site data and regulatory criteria, HP4 is not
expected to pose significant risks to public hearth or the
environment."

None. Decommissioned facility is inspected, maintained and
monitored to ensure compliance with AFI 91-109, USAF Special
Nuclear Reactor Study 97-1 , and protection of personnel and
environment from unnecessary exposure to radiation.

None. Environment was not impacted by site activities.

All verification samples met the TSCA criteria for unrestricted land
useoMOppm.

Reference
Source<2>

t

z

t

t

V

j
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Tablt 1-4
Chtmlcals of Conctm and Risk Asstssmtnt Rtsults - 41 No Action Sites

Wright-Patterson AFB, Ohio
Pagt2of11

IRPBITE

LF11

LF12

HP2

LF3

OU

3

3

4

4

Chemtal* of Concern^

Beryllium, benzo(a)pyrene,
dibenzo(a,h)anthracene,
2,3,7,8-TCDD

Waste/containers and visibly
contaminated soil was excavated and
disposed; LF12 was subsequently
backfilled and seeded. Confirmatory
soil samples indicate PCBs, SVOCs,
VOCs and metals detected.

Boron, manganese, butyl benzyl
phthalate, elemental mercury.

Refuse and residual contamination Is
beneath current landfill cap.

Refuse/Nil- VOCe, SVOCs, TPH,
pesticides.

Surface/subsurface soil (beneath
current cap) - SVOCs, pesticides,
TPH, metals.

B^J^^^UtAAnererenoe
8ouroe»

d

c

t

b,t

(Human Receptor*)

Current - trespassers and recreational users, 3E-05 carcinogenic
(<1E-06 lor CTE scenario), HI <1; workers, 3E-05 carcinogenic (1.9E-
06 for CTE scenario). HI <1.

Future - trespassers and recreational users, 6E-05 carcinogenic
(1 .5E-06 for CTE scenario), HI • 3 (<1 for CTE scenario); workers,
2.8E-05 carcinogenic (1 .9E-06 for CTE scenario), HI <1 .

Current - trespassers and recreational users, <1E-06 carcinogenic,
HI <1; workers « 1E-06 carcinogenic, HI <1.

Future - trespassers and recreational users, <1E-06 carcinogenic, HI
=2 (<1 for CTE scenario); workers, <1E-06 carcinogenic, HI <1.

EPA Region IX commercial/Industrial PRGs and Ohio VAP industrial
standards used: mercury did not exceed these standards. Coal
Storage Area - soil sampling not conducted, but former storage area
was paved and Is currently used as a parking lot.

Current & Future - adult recreational (golfers), <1 E-06 carcinogenic,
HI <1; and adult occupational (golf course maintenance workers),
4E-06 carcinogenic (<1 E-06 for CTE scenario), HI <1 ,

RWW006
SouroeW

d

d

d

d

s,t

b
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Table 7-4
Chemicals of Concern and Risk Assessment Results - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 3 of 11

IRP SITE OU Chemicals of Concern*1)
Reference
Source*2)

Risk Assessment Scenario'3)
(Human Receptors)

Reference
Source*2)

LF4 Refuse and residual contamination is
beneath current landfill cap.

Refuse/fill - VOCs, metals, SVOCs,
pesticides, TPH.

Surface/Subsurface soil - not
sampled.

b,t Current - no complete pathways.

Future - Adult occupational (pavement replacement, excavation
worker), 3E-05 carcinogenic (2E-06 for CTE scenario), HI <1.

LF6 Refuse and residual contamination is
beneath current landfill cap.

Refuse/fill - VOCs, metals,
pesticides, SVOCs.

Surface/Subsurface soil (beneath
current cap) - not sampled.

b,t Current - no complete pathways.

Future - adult occupational(mowing, seeding), <1E-06 carcinogenic,
HI <1; child recreational, 6E-05 carcinogenic (5E-06 for CTE
scenario), HI 3.1 (HI <1 for CTE scenario).

b

b

LF7 Refuse and residual contamination is
beneath current landfill cap.

Refuse/fill - VOCs, metals, SVOCs,
pesticides, TPH.

Surface/Subsurface soil (beneath
current cap)- not sampled.

Drum Staging and Disposal Area -
Surface-soH; VOCs, SVOGs, TPH.

b,t LF7 - Current - no complete pathways.

LF7 - Future - Adult occupational(stabte hand), 3E-05 carcinogenic
(2E-06 for CTE scenario), HI <1, child recreational 6E-05
carcinogenic (5E-06 for CTE scenario), HI 3.1 (HI <1 for CTE
scenario).

Drum Staging Area - Current & Future - Child recreational, 1.2E-05
carcinogenic (<1 E-06 for CTE scenario), HI <1; adult recreational,
3E-06 carcinogenic (<1 E-06 for CTE scenario), HI <1.

Drum Disposal Area - Current & Future - Child recreational, 2E-05
carcinogenic (2E-06 for CTE scenario), HI <1; Adult recreational, 3E-
06 carcinogenic (<1 E-06 for CTE scenario), HI <1.

b

b
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Tablt 7-4
Chtmlcala of Conctm and Rltk Astttsmant Rttults - 41 No Action Slttt

Wright-Patterson AFB, Ohio
Pag*4 of 11

warn ou CnMtiMM of ConoernW Source*)
RlekAeeeeementSoenertoW

(Human Reoeptora)

LF8

LF1

LF2

Refuse and residual contamination It
beneath current landfHI cap.

Refute/nil - metals, SVOCi, TPH,
VOCa, peatlddea, PCBe, dtoxlns.

Refuse and residual contamination is
beneath current landfill cap.

Refuse/fill • VOCs, pesticides, RGBs,
TPH, SVOCs, metals.

Surface/subsurface toll (beneath
current cap)-VOCs, SVOCs,
pesticides, TPH, metals.

Refute and residual contamination Is
beneath current landfHI cap.

Refuse/fill • VOCs, pesticides, PCBe,
TPH, SVOCs, metalt,

Surface/subsurface toll (beneath
current cap) - VOCs, SVOCs,
pesticides, TPH, metals.

aa Landfill Extension • Current - worker and recreational users, PRQa
calculated at a 1E-06 cancer level and a HI-1. Surface soil exceeded
RME PRG for arsenic, but did not exceed AVE PRO. Subsurface soH
did not exceed RME PRQs,

Recreational Area • Current - worker and recreational users, PRQa
calculated at a 1 E-06 cancer level and a HI-1. Contaminants did not
exceed RME PRQs.

Landllll 5 Proper - Current (prior to capping) - commercial/Industrial,
PRQs calculated at a 1 E-06 cancer level and a Hl«1. Various VOCs
exceeded PRQs.

Current - no complete pathways.

Future - excavation worker; <1E-06 carcinogenic, HI <1.

Current - adult lawn maintenance worker and teenage trespasser;
<1 E-06 carcinogenic, HI <1,

Future • excavation worker;<1E-06 carcinogenic, HI <1.

aa

aa

bb
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Table 7-4
Chemicals of Concern and Risk Assessment Results - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 5 of 11

IRP SITE

LF9

SP5

SP6

SP7

SP9

ou
7

8

8

8

8

Chemicals of Concern*1)

Refuse and residual contamination is
beneath current landfill cap.

Refuse/fill - no analytical results,
general refuse uncovered during
investigations.

Pit C Soil (beneath current cap) -
PAHs, SVOCs, metals, pesticides.

Removal action conducted for floating
product. Residual contamination
consists of TPH and possibly floating
product.

PCBs.

Acetone, benzene, 2-butanone,
chlorobenzene, ethylbenzene,
methytene chloride, 4-methyl-2-
pentanone, toluene, xylene, lead

1,1,1-Trichloroethane, chloroform,
TCE, xylene, ethylbenzene,
4-methyl-2-pentanone, lead.

Reference
Source!2)

t

t

h

i

t

Risk Assessment Scenario®)
(Human Receptors)

EPA Region IX residential/industrial PRGs used; all COCs below
residential PRGs except Aroclor-1242, which was below the industrial
PRG.

Current - no complete pathways.

Future - EPA Region IX commercial/industrial PRGs used; all
contaminants of concern below commercial/industrial PRGs.

All verification samples except one met the TSCA criteria for
unrestricted land use of 10 ppm. One sample at 1 1 ppm exceeded
the TSCA 10 ppm criteria, but was below the TSCA criteria for
electrical substations of 50 ppm.

EPA Region III risk-based concentrations for commercial/industrial
scenario used; all contaminants below these risk-based
concentrations.

EPA Region III risk-based concentrations for commercial/Industrial
scenario used; all contaminants below these risk-based
concentrations.

Reference
Source*2)

c

e

e

h

i

k
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Table 7-4
Chemicals of Concern and Risk Assessment Results - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 6 of 11

iRpsrrt
SP11

UST71A

BS3

BS5

BS6

EFOZ2

EFDZ3

ou
6

8

9

9

9

9

9

Chemloale el ConoernW

French drain collects groundwater
and surface water, LNAPL, SVOCs,
TPH, BTEX compounds present.

Soil 5 ft bgs to groundwater: TPH,
BTEX, PCE, methylene chloride,
lead.

TPH. lead toluene, SVOC TICs.

VOCs, SVOCs, VOC and SVOC
TICs.

PAHs, VOC and SVOC TICs.

Earthflll material and small amounts
of burled metal.

Metals, SVOC TICs.

Earthflll material and small amounts
of burled metal.

Metals, PAHs.

Reference
Source?)

t

t

I

U

t ,x

l,t

m, t

(Human Reoeptore)

Current • Commercial/Industrial; subsurface soil -all contaminants
below EPA Region IX PRQs, surface soil • <1E-06 carcinogenic,
HI<1.

Future - Commercial/Industrial; subsurface soil -all contaminants
below EPA Region IX PRQs, surface soil • <1E-06 carcinogenic,
Hl<1.

Current - no complete pathways.

Future • EPA Region IX commercial/Industrial PRGs used; all
contaminants of concern below commercial/Industrial PRGs. Lead
concentrations did not exceed residential screening level of
400 mg/kg.

Residential PRGs calculated at a 1 E-06 level; no contamination was
detected In soils that adversely impact the environment.

Region IX PRGs calculated at a 1E-06 level; all contaminants below
residential PRGs.

Region IX PRGs calculated at a 1E-06 level; all contaminants below
residential PRGs.

Residential PRGs calculated at a 1 E-06 level: all contaminants below
PRGs except for beryllium, which was deemed to be naturally
occurring, Semi-volatile TICs also detected, but not Included In risk
assessment.

Residential PRGs calculated at a 1E-06 level: all contaminants below
PRGs.

PWauaimanwî vviww
Source?)

e

e

e

t

X

X

i,y

m,y
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Table 7-4
Chemicals of Concern and Risk Assessment Results - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 7 of 11

IRP SITE OU Chemicals of Concern'1)
Reference
Source*2)

Risk Assessment Scenario*3)
(Human Receptors)

Reference
Source*2)

EFDZ4 Earthfill material and small amounts
of buried metal.

VOC, BTEX, SVOCs, metals.

U EPA Region IX commercial/industrial PRGs used; all contaminants of
concern below PRGs except for arsenic in surface and subsurface
soil (surface soil - 8.2 mg/kg, subsurface soil 11 mg/kg, AVE PRG
6.0mg/kg).

f

EFDZ5 Earthfill material and small amounts
of buried metal.

Metals, SVOCTICs.

n,t Residential PRGs calculated at a 1E-06 level: all contaminants below
PRGs except for beryllium, which was deemed to be naturally
occurring. Semi-volatile TICs also detected, but not included in risk
assessment.

n,y

EFDZ6 Earthfill material and small amounts
of buried metal.

SVOCTICs, metals.

o,t Residential PRGs calculated at a 1E-06 level; all contaminants below
PRGs except for beryllium, which was deemed to be naturally
occurring.

y.o

EFDZ7 Earthfifl material and small amounts
of buried metal.

SVOCs, metals.

P,t Residential PRGs calculated ata 1 E-06 level: all contaminants below
PRGs.

p-y

EFDZ8 Earthfill material and small amounts
of buried metal.

VOCs, SVXs, pesticides, metals.

q,t Residential PRGs calculated at a 1E-06 level: all contaminants below
PRGs except for beryllium, which was deemed to be naturally
occurring.

q-y

EFDZ9 Earthfill material and small amounts
of buried metal.

VOCs, PAHs, metals.

EPA Region IX commercial/industrial PRGs used; all COCs below
PRGs except for arsenic in surface (surface soil - 9.3 mg/kg, AVE
PRG 6.0 mg/kg).

EFDZ10 Earthfill material and small amounts
of buried metal.

VOCs, SVXs.

r,t No Risk Assessment conducted. The soil and groundwater sampling
indicated the presence of low levels of VOCs and SVOCs, but not at
levels of concern."
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Tablt 7-4
Chamlcala of Conctrn and Risk Aaaaaamant Raaulta - 41 No Action Sltaa

Wrlght-Pattaraon AFB, Ohio
Paga8of11

IRP8TTE OU Chemicals of Concern*1) Souroew
Risk Aeeeeement SoerartoW

(Human Reoeptore) Souroew

HP5

ERTR

SP4

BS2

10

10

11

CDA 11

HP5: SVOCi, VOC and SVOC TICs,
pesticides, PCBa, metals.

DRMO: contaminated toll was
excavated and disposed, area
backfilled with clean soH.

Closed In accordance with BUSTR.
Petroleum VOCs. TPH, lead.

Slightly elevated TPH In shallow soils;
closed In accordance with BUSTR.

TPH, zinc, toluene, PAHs, methylene
chloride.

SVOCTICs.

UST4020 11 TPH, xylene, toluene.

EPA Region IX commercial/Industrial PRQs used; all contaminants of
concern below PRGs except for PAHs and arsenic In surface and
subsurface soil.

None. "Considering the site data, regulatory criteria, and current site
conditions, no further action at the East Ramp UST Is not expected to
pose significant health risks.' Ohio State Fire Marshall concurred
with no further action decision (fir dated 12 July 1991).

Closed In accordance with BUSTR requirements; Ohio State
Fire Marshall concurred with no further action decision
(Hr dated 12 July 1991).

Region IX PRGs calculated at a 1E-06 level; all contaminant
concentrations in surface soil below residential PRGs except for
beryllium and arsenic, only arsenic exceeded Industrial PRG; all
contaminants In subsurface soil below residential PRGs except for
arsenic, which also exceeded Industrial PRO.

Region IX PRGs calculated at a 1E-06 level; all contaminants in
surface soil below residential PRGs except for beryllium and
chromium (which did not exceed Industrial PRGs); all contaminants In
subsurface soil betow residential PRGs except tor arsenic and
beryllium (only arsenic exceeded Industrial PRG).

Contaminant concentrations do not exceed BUSTR acceptable
concentrations for VOCs and TPH except for one soil sample that
slightly exceeded Category 1 standards for xylene and TPH.

w

w
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Table 7-4
Chemicals of Concern and Risk Assessment Results - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 9 of 11

<1> Chemicals of concern refers to soil only.
<!> See references immediately following this table.
<3> All risk assessment scenarios based on the RME unless otherwise noted.
AVE
BS
BTEX
BUSTR
CDA
COC
CTE
DRMO
EFDZ
EOD
EPA
ERTR
HI
HP
IRP
LF
LNAPL
mg/kg
NA
NUC
OU
PAH
PCS
PCE
ppm
PRG
RADB

= Average exposure estimate.
= Burial Site.
= Benzene, toluene, ethylbenzene, xy/ene.
= Bureau of Underground Storage Tank Regulations.
= Chemical Disposal Area.
= Chemical of concern.
= Central tendency estimate.
= Defense Reutillzation Marketing Office.
= Earthfill Disposal Zone.
= Explosive Ordinance Disposal.
= U. S. Environmental Protection Agency.
= East Ramp Tank Removal.
= Hazard Index.
r Heating Plant.
Installation Restoration Program.
= Landfill.
= Light nonaqueous phase liquid.
= MHIigram(s) per kilogram.
= Not applicable.
= Deactivated Nuclear Reactor.
= Operable Unit.
= Po/ynuclear aromatic hydrocarbon.
= Polychlorinated biphenyl.
= Perchloroethene.
= Part(s) per million.
= Preliminary Remediation Goal.
= Radioactive Waste Disposal Area,

N:\3\829564\5 Yr ReviewNFinal 01_06\Tables\Chapt7\T5637 Table 74(2).doc



Final
Second Five-Year Review
January 2006

Tablt 7-4
Chamlcala of Conctm and Rlak Aaaaaamant Rtaulta - 41 No Action Sltaa

Wrtght-Pattaraon AFB, Ohio
Pagt10of11

RCPA • Reiouroe Comefvetion and Recovery Act
RME • Reasonable Maximum Exposure.
SP 'Spill Sit*.
SVOC • SemMfcWe organic compound.
TCE • trlchlorotthene
TIC • Ter̂ veiy Identified compound.
TPH m Total petroleum tydroctrton.
TSCA • Toxic SutettncM Contra/ M.
U8AF m U.S. Air Font.
UST » Underground storage tank.
VOC • Volatile organic compound.

Uit Ol References tor Chemtedi of Concern and fflak Atteumifrf Intermarton
«. OparaWs Un/f 6 Drift-Pint! SSRAP, January 30, 1996, pp.2- IS through 2-17
b. Operable Unit 4 Final Rl Report, April 1996, Table 6-2 and Table 6-15
c. Operable Unit 7 Final Field Investigation Report, November 1996, p 4-22
d. Operable Unit 3 Final Remedial Investigation Report, July 1995, Chapter 6
e. Operable Unit 8 Final Rl Report, January 1997, Chapter 6
I. Operable Unit 9 Final Rl Report, September 1997, Tablet 64, 6-9,6-12, 6-13
g. Decision Document - No Further Action Planned Spill Site 4- September 1991
h, Deciilon Document - No Further Action Planned Spill Site 6 - September 1992
I. Deciilon Document - No Further Action Planned Spill Site 7 - September 1993
/, Decision Document - No Further Action Planned Spill Site 8-May 1991
k. Oec/ifon Document - No Further Action Planned Spill Site 9 - September) 993
/. Deciilon Document - No Further Action Planned EFD22 - Auguit 1992
m. Deciilon Document - No Further Action Planned EFDZ3 - Auguit 1992
n, Decision Document - No Further Action Planned EFDZB - August ^ 992
o. Decision Document - Wo Furtrier /taton Planned EFDZ6 - Auguit 1992
p. Decision Document -No Further Action Planned EFDZ7-Auguit 1992
q. Decision Document - No Further Action Planned EFDZB - August 1992
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Table 7-4
Chemicals of Concern and Risk Assessment Results - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 11 of 11

r. Decision Document - No Further Action Planned EFDZ10 - September 1992
s. Operable Unit 4 RI/FS Report Addendum, August 1998
t. Record of Decision for 41 No Action Sites, August 1998
u. Decision Document - No Further Action Planned East Ramp UST - September 1991
v. Decision Document - No Further Action Planned Radioactive Waste Burial Site - February 1992
w. Final Field Investigation Report - Operable Unit 11, August 1997
x. Final Site Investigation Report - Burial Sites 5 & 6, June 1998
y. Final Site Investigation Report - Eight Earth Fill Disposal Zones • August 1992
z. Decision Document - Central Heating Plant 1 - September 1991
aa. Operable Unit 5 Final Rl Report - August 1995
bb. LF5 Final Site-Specific Removal Action Plan, June 1994
cc. LF12 Removal Action Final Report, June 1998
dd. Closure Certification Report, Explosive Ordnance Disposal Range, September 1999
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IRP8ITE

EOO Range

HP1

HP4

NUC

RADB

SP8

LF11

LF12

HP2

LF3

LF4

LF6

LF7

LF5

LF1

ou
NA

NA

NA

NA

NA

NA

3

3

4

4

4

4

4

5

6

BSN
PsrllTIStSr

Fsncs
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Site
Fsncs

X

X

X

X

X

Gat*

X

X

X

X

X

X

X

Signs

X

X

X

X

X

X

X

LFCsp

X

X

X

X

X

X

X

Currsnt Sits Controls
Fenced with chained and locked gate on Rlvervlew Road.

No controls other than base perimeter fence

Active heating plant; No controls other than base perimeter fence

Base perimeter fence; access to building restricted other than offices

No controls other than base perimeter fence

No controls other than base perimeter fence

Base perimeter fence with chained and locked gates; slgnage on two gates
along perimeter !ence">; accessible to public via Mad River

Base perimeter fence with chained and locked gate

No controls other than base perimeter fence

Slgnage on west side of site near tee-off box for 7th hole")

Part of area fenced off for equipment storage; slgnage on gates*1)

Horse fencing around pasture with slgnage on gates"); chain link fence along
eastern boundary; accessible to public when Prairie Gates open

Horse fencing around pasture with slgnage on gates ;̂ driveway/parking lot &
buildings not fenced; accessible to public when Prairie Qates open

Split rail fence along Rivervlew Road.; chain-link fence along Prairie Road
with gates on northeast and northwest ends (slgnage on gates)')); cable fence
along northeast side of landfill to prevent vehicular traffic

Base perimeter fence; slgnage near landfill on Perimeter Road.w and also on
Perimeter Road, at intersection of Bony Street,'2'

N:\: $4\S Yr Review\Final 01_06\Tables\Chapt7\T5637 Table 7-5(2).doc



Table 7-5
Current Site Controls - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 2 of 4

Final
Second Five-Year Review
January 2006

IRP SITE

LF2

LF9

SP5

SP6

SP7

SP9

SP11

UST71A

BS3

BS5

BS6

EFDZ2

ou
6

7

8

8

8

8

8

8

9

9

9

9

Base
Perimeter

Fence

X

X

X

X

X

X

X

X

X

X

X

X

Site
Fence

X

Gate

X

X

X

X

X

X

Signs

X

X

LFCap

X

X

Current Site Controls

Base perimeter fence with two gates (chained and locked) for access with
signage on gates'1'

Fenced with chained and locked gate at Haddix Road with signage on gate;
signage at landfill<1>; accessible to public off of Sandhill Road via fields

No controls other than base perimeter fence

No controls other than base perimeter fence

No controls other than base perimeter fence

No controls other than base perimeter fence

Located in the Aircraft Survivabilrty Testing Area; surrounded by a chain
link/barbed wire fence; access maintained by site workers; site check-in
required

No controls other than base perimeter fence

Located in Laser Test Area; within perimeter fence for runway; access
controlled by locked gate at Loop Road - Laser Test Office has key and
controls access

Located in Laser Test Area; within perimeter fence for runway; access
controlled by locked gate at Loop Road - Laser Test Office has key and
controls access

Located in Laser Test Area; within perimeter fence for runway; access
controlled by locked gate at Loop Road - Laser Test Office has key and
controls access

No controls other than base perimeter fence
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HVSITE
e er\ 70cruZo

PPH71

EFDZ5

prow

EFDZ7

EFDZ8

EFDZ9

EFDZ10

HP5

ERTR

SP4

BS2

CDA

U8T4020

ou

g

9

9

9

9

9

10

10

11

11

11

Bast
Parlmatar

Ftnca

V

X

X

X

X

X

X

X

X

X

X

Site
Fanoa

X

Oata

X

Signs LFCap Currant 8lta Controls
NO controls other than bate perimeter fence

NO cunvuH vuwt utmn DeM penmeter lenoe

No confab other than bate perimeter fence

No corrtroto other than baie perimeter fence

No controls other than bate perimeter fence

No controls other than bate perimeter fence

Active heating plant; No controls other than base perimeter fence

No controls other than base perimeter fence

Fenced with gate; controlled by CE Water Dept.; located near Area C water
wel, treatment and reservoir

Open irea - no controls other than base perimeter fence; perimeter fence
runs between B32 area and Mad River

No controls other than base perimeter fence

No controls other than base perimeter fence
m Slgntgt Indlcttu prutnei oH§ntHHI wHh Vo not dfef wvnJnp, lltit CEVO't toltphoi* numbtr at contot
ft SIgntgilndtcifotolfHmkttomuttumvttltort
BS -SurMSKe.
CDA • C/MffifeaS DtepOM/ Ant.
CE <• CM Engkvtrlng.
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Table 7-5
Current Site Controls - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 4 of 4

CEVO = CivH Engineering/Environmental Management Division.
EFDZ = EarMa Disposal Zone.
EOD = Explosive Ordinance Disposal.
ERTR = East Ramp Tank Removal.
HP = Healing Plant.
IRP - Installation Restoration Program.
If = LanW.
OU = Operab/e Unit.
RADB = Radioactive Waste Disposal Area.
ROD = Record of Decision.
SP = Spill Site.
UST = Underground storage tank.
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SMt Control
Base Perimeter
Fencing

DAAA D««bMA4*»MM renmenf
Fencing

DiecretoSlte
Fencing

Appticabla

Al

LFUF2

LF5.LF11

LF6, LF7

LF4

8P4

8P11

EOD Range

Raaponalbla Pirty
and/or site control

macnanlaifl

WPAFB Security FOTCM

CEVO Maintenance
Contract Multiple Lmdm

CEVO Maintenance
Contract Multiple LandflN

Equestrian FadHty

CE Ground*
Maintenance

CE Water Department

Site Wotora- Aircraft
SurvtvabNIty Testing

Area

Real Estate Office

Point of Contact̂  (POC)
(Organization,

nama, phona numbar)
88ABW/8F3

937.257-6516

88ABW/CEVO 88ABW/CEVO
Treva Baahore Sherm Slegal
837.257-6391 937-2574591

88ABVWCEVO 88ABW/CEVO
Treva Baehore Sherm Slegal
937-257-6391 937-2574591

66MSG/SVR B8ABW/CECP
Blair Lockett Kevin Surlano
937-257-6952 937-257-3426

86ABW/CEME
j ilnh--' OmA^m^^mMicnwi rauwnon
937-904-2390

S8ABW/CEMPU
JlmBundy
937-257-6691

4600/OOM/OL-AC
Terry HekJenrrtch
937-255-2661

88ABW/CECX
Roger Smith
937-257-3701

Frtquaney of 8Ha
Control VarWcattenW

Quarterly

Quarterly

Maintained as necessary.
No scheduled verification

or Inspection.

Maintained as necessary.

Weekly

Maintained as necessary.

Maintained as necessary.

Fraquancy and Form
or varrncauon wnn

POCO)
Wn» AiyJIf̂ hUNOi nf|O<M>iW

At Contract Renewal

At Contract Renewal

Yearly/Letter

Yearly/Letter

Yearly/Letter

Yearly/Letter

Yearly/Letter
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Site Control

Signage

•-)

Gates/Locks

Applicable
Sites

LF5

LFUF2.LF3,
LF4, LF6, LF7,

LF9, LF11

LF5, LF11

LF2.LF6.LF7,
LF9, LF12

LF4

SP4

SP11

BS3, BS5, BS6,
EFDZ1

Responsible Party
and/or site control

mechanism

CEVO Maintenance
Contract Multiple Landfill

CEVO Maintenance
Contract Multiple Landfill

CEVO Maintenance
Contract Multiple Landfill

CEVO Maintenance
Contract Multiple Landfill

CE Grounds
Maintenance

CE Water Department

Stte Workers -Aircraft
Solvability Testing

Area

Laser Test Office

Point of Contact*1) (POC)
(Organization,

name, phone number)

88ABW/CEVO 88ABW/CEVO
Treva Bashore Sherm Siegal
937-257-6391 937-257-8591

88ABW/CEVO 88ABW/CEVO
Treva Bashore Sherm Siegal
937-257-6391 937-257-8591

88ABW/CEVO 88ABW/CEVO
Treva Bashore Sherm Siegal
937-257-6391 937-257-8591

88ABW/CEVO 88ABW/CEVO
Treva Bashore Sherm Siegal
937-257-6391 937-257-8591

88ABW/CEME
Michael Patterson
937-904-2390

88ABW/CEMPU
Jim Bundy
937-257-8891

46 OG/OGM/OL-AC
Terry Heidenreich
937-255-2661

AFRL/SJNT
TonyAbsi
937-255-9902x4376

Frequency of Site
Control Verification®

Semi-annually

Quarterly

Semi-annually

Quarterly

Maintained as necessary.

Weekly

Daily

Maintained as necessary.

Frequency and Form
of Verification with

POCP)

At Contract Renewal

At Contract Renewal

At Contract Renewal

At Contract Renewal

c

Yearly/Letter

Yearly/Letter

Yearly/Letter

Yearly/Letter
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ftlte f*nn|rn|9n§ vOnuvl

ciaiae/i ocki
(continued)

Surface Cover
(earthen/gnua)

Surface Cover
(engineered
landflN cap)

Surface Covef
/••nhaH nr

concrete)

Locking well
cape

innlLî ila

•IfeaBNaa

EOO Range

LF1.LF2.IF3,
LF8.LF7LF9,

LF11

LF5

LF4

LF5, LF6, LF7,
LF11

Rtjtpontlblt Party
•no/or tra control

iMCnMNMn

Real Eatate Ofloe

CEVO Maintenance
Contract MuWpto (jndfW

CEVOMaWaoanca
Contract MuWpte UndflN

CEQrounda
inMiMianue

CEVO MaJntanance
Contract Multiple Landfill

Point of Contact (POC)
(OrotnlzatkMi,

nanMi phona nuinbar)

B6ABW/CECX
Roger Smith
937-257-3701

UABWrCEVO 88ABW/CEVO
Treva Baahore Sherm Slega)
937-2574301 937.257-8591

88ABW/CEVO 68ABVWCEVO
Treva Baahore Sherm Slegal
937-257-8391 937-257-8591

88ABW/CEME

937-904-2390

86ABW/CEVO 66ABW/CEVO
Treva Baahore Sherm Slegal
937.257-6391 937-257-8591

Fraquancy of 8tta
f*jLnfrril U*«MljiaAlKHfncontrol varwcatjonw

Quarterly

Quarterly

Quarterly

Maintained at neceasary.

Seml-annually

Fraquaney and Form
of vanncauon wiin

BA/MSkPOCw

Yearly/Letter

&4 r*nntaant ** —'Mi VXTnvVvi nWIVWW

At Contract Renewal

Yearly/Letter

At Contract Renewal

«>
thtphyW&

Frwjuency of veri^ (hat a«e control fe to ptoea and JUnodonalbylhePOC.
<* Fre<;iMnoyoft«r^/i0(M(^POC/imalrrta^i/to CEVO win I!K notify POCt of chvqM to to LUC Rtn.

Air But Wlng/CMI EnglnMttog, BiwtonmtM Mt/wpmeftf OMifen, Opf ntloni Bnnoh.
MrBMt Wlng/CM EnglnMring AenMrig

ABWKEVO
ABW/CECX
ABW/CEFI
ABW/CEME •Mr But Wlng/CM Enjnuring Mthtaunoi Equtpmmt
ABW/CEMPU ~MBu»mig/CMEngktui1ngMiM»ntnotUtllUu
ABW/SFS 'Air But Wlr̂ Stcurlty Forcu Sqimdron
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ART
AFRUSTD
ASC/SRIB
BEEF

BS
CE
EFDZ
EOD
LF
LtC
LUC
POC
POL

SP
WPAFB

Table 7-6
Maintenance of Site Controls - 41 No Action Sites

Wright-Patterson AFB, Ohio
Page 4 of 4

Final
Second Five-Year .Review
January 2006

= Air Force Institute of Technology.
= Air Force Research Laboratory/Sensor Technology Division.
= Aeronautical Systems Center/System Research Integration Branch.
" Base Ens/fwwing and Emergency Force.
= Burial Site.
= Civil Engineering.
= EarthfJH Disposal Zone.

= Landfill.
= Lieutenant Colonel.
* Land Use Control.
= Point of contact.
= Petmleum, oi(, and lubricants.

= Wright-Pattorson Air Force Base.
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IRPSHa Dtscriptlon/Basla
Quaatlon B: Art tha axpoaura assumptions, toxlctty data, elaanup

lavala, and RAOa uaad at tha tlma of tha ramady still valid?

LF11

OU3
41 situ

Surface and subsurface soil
samples were collected at
LF11; however, only surface
soil was evaluated In the HHRA
because soil Intrusion below
2 feet was not expected. The
HHRA showed risk below the
1x10-* and hazard below 1.
The NFA Is based on the fact
that institutional controls are
already In place and a
presumptive remedy (removal
and capping) limits or prevents
exposure.

ARARi/TBCt: None listed In the ROD. Under a base-wide landfill capping program, LF11
was capped. Maintenance of the landfill cap will be conducted.

Land Uee/Expoeure Assumptions: The site Is designated as open space. Exposure
scenarios Included maintenance workers, industrial users, trespassers, and recreational
users. Although the HHRA Indicated minimal risk to human receptors, the ERA Indicated
risk to mammals and bird predators. In June 1997, construction of a soil and vegetative
cover was completed as part of a presumptive remedy action. The presumptive remedy also
included removing debris from the landfill surface. Because the area has been capped,
there Is no current exposure to soil.

Toxlotty Values: In the HHRA, all detected values except Inorganics below background
concentrations were evaluated. Although there have been changes to toxlclty values (e.g.,
beryllium) used In the risk assessment, these changes do not affect the conclusions of the
risk assessment. The area has been capped; therefore there Is no current exposure to soil.

RAOs/Cle*nup Goals: No RAOs were specified because It was concluded that no action
was necessary beyond the landfill cap (a presumptive remedy) to ensure protection of
human hearth and the environment under current and future land use plans. Oroundwater Is
addressed under the BMP.

• Final Remedial Investigation
Report for Operable Unit 3,
SAJC, 1995.

• Record of Decision tor 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRP Site Description/Basts
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

LF12

OU3
41 sites

Surface and subsurface soil
samples were collected at
LF12; however, only surface
soil was evaluated in the HHRA
because soil intrusion below
2 feet was not expected. The
HHRA showed risk below the
1x10-6 and hazard below 1.
The NFA is based on the fact
that institutional controls are
already in place and a removal
action limits or prevents
exposure.

ARARs/TBCs: None listed in the ROD. Under a non-time critical removal action, LF12 was
excavated and waste was removed and disposed.

Land Use/Exposure Assumptions: The site is designated as open space. Exposure
scenarios included maintenance workers, industrial users, trespassers, and recreational
users. Although the HHRA indicated minimal risk to human receptors, the ERA indicated
risk to mammals and bird predators. In November 1997, excavation and disposal of waste
was completed as part of a non-time critical removal action. The LF was backfilled and
reseeded. Since the contents of the landfill were excavated, exposure is limited.

Toxielty Values: The contents of the landfill have been excavated and the landfill backfilled
and reseeded. Therefore, there is no exposure to soil.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary beyond the removal action to ensure protection of human health and the
environment under current and future land use plans. Groundwater is addressed under the
BMP.

• Final Remedial Investigation
Report for Operable Unit 3,
SAIC, 1995.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

• Independent Engineer's Report
for Landfill 12 Removal Action,
IT, 1998.
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IRPSttt D«scription/BMla
Qutttlon B: Art the exposure assumptions, toxlctty data, cleanup

(•vela, and RAOa uaed at the time of the remedy atlll valid?
HP2

OU4
41 sites

Sit* soil (surface and
subsurface) was evaluated.
The NFA Is based on the fact
that institutional controls are
already In place and actions
had been taken at the site to
mitigate contamination.

ARARa/TBCa: None listed In the ROD. In 1996, elemental mercury was seen in a sewer
pipe during an excavation. Water, soil, and elemental mercury were pumped from the
excavation, the storm sewer pipe that exits the heating plant was capped, and the floor drain
lines were cleaned and abandoned.

Land Uee/Expoeurt Aa*umptiona: The majority of the site Is covered by an asphalt
parking lot; land use at this site Is designated as Industrial. Separate evaluations of risk
were conducted lor the coal storage area (CSA) and the elemental mercury release. For the
CSA, detected soil contaminant concentrations were compared against background
concentrations; boron and manganese exceeded background. Only one organic, butyl
benzyl phthalate, was detected. A semi-quantitative risk assessment was conducted for the
HP2 mercury release. Maximum detected mercury concentrations were compared to Region
9 industrial soil PRQs and ARARs. The concentrations did not exceed the PRGs or ARARs
or any ecological risk criteria.

Toxlctty Value*: When compared against the most current Region 9 industrial PRGs
(2004), inorganics above background and butyl benzyl phthalate are below these values.
The Region 9 Industrial soil PRO for mercury has changed; the concentrations detected In
soil are still below the 2004 PRO.

RAOe/Cteenup Qoale: No RAOs were specified because It was concluded that no action
beyond the mitigation actions described above was necessary to ensure protection of human
health and the environment under current and future land use plans.

Installation Restoration
Program Stage 2 Report, Roy
F.Weston, Inc., 1989.

Decision Document Central
Heating Plant 2, WPAFB, 1991.

Rl/FS Addendum for Operable
Unit 4, CH2M HILL, 1998.

Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRPSite Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

LF3

OU4
41 sites

Surface soil was evaluated for
the site. N FA is based on a
quantitative baseline risk
assessment (grouping together
Landfills 3, 4,6 and 7). BRA
indicated lifetime cancer risk
from surface soil exposures are
within the acceptable range of
1x1CHto1x 10-*.

ARARs/TBCs: Limited access and land use restrictions that prevent intrusive activities will
continue to be implemented at LF3 per the 41 No Action Sites ROD. Landfill gas monitoring
wHI continue at points between the landfills and nearby structures in accordance with the
OU4 O&M Plan (CH2M HILL, 1997).

Land Use/Exposure Assumptions: Land use for this area is classified as commercial.
The former landfill underlies the tenth hole of the Military Golf Course and Hebble Creek
flows along a portion of the northern boundary of the landfill. It is currently covered with
grasses and shrubs, with no observed erosion or exposed debris. Access to the site has
been restricted to prevent intrusive activities at the landfill and to protect facility users and
maintenance personnel. Current and future exposure receptors include adult recreational
(golfers) and site maintenance workers. There have been changes to some default
exposure parameters (e.g., AFs, SA) used in the risk assessment; however, these changes
do not affect the conclusions of the risk assessment.

Toxlctty Values: Although there have been changes to toxicity values (e.g., beryllium) used
in the risk assessment, these changes do not affect the conclusions of the risk assessment.
The area has been capped; therefore there is no current exposure to soil.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary beyond the landfill cap (a presumptive remedy) to ensure protection o1
human health and the environment under current and future land use plans. Groundwater,
surface water, and sediment are addressed under the BMP.

9 Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

• Installation Restoration
Program, Proposed Plan for 41
Sites, Wright-Patterson Air
Force Base, June 1998.
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Tabla 7-7
Summary of Technical Aaaaaamant - Question B

41 No Action SKaa(1)

Wrlght-Pattaraon AFB, Ohio
Pagt 5 of 34

Final
Second Five-Year Review
January 2006

IRPStta Daaoription/Baala
QiMttlon B: Art tha axposura assumptions, toxlclty data, elsanup

(avals, and RAOs ustd at tht tlms of tha ramady atlll valid?
LF4

OU4
41 sites

Subsurface soil was evaluated
(during excavation for the
construction of Skeel Avenue).
NFA Is based on a quantitative
baseline risk assessment
(grouping together Landfills 3,
4.6 and 7). BRA Indicated
lifetime cancer risk for
subsurface soil exposures Is
within the acceptable range of
ixlO^to 1x10-*. Site hazards
were below 1.

ARARa/TBCs: Limited access and land use restrictions that prevent intrusive activities will
continue to be Implemented at LF4 per the 41 No Action Sites ROD. Landfill gas monitoring
will continue at points between the landfills and nearby structures In accordance with the
OU404M Plan (HILL, 1997).

Land Uee/Expoeure Aeeumpfone: Land use classification for this area Is Industrial. The
area is partially paved and used by Civil Engineering for storing equipment. Skeel Avenue
runs along the southwest edge of the landfill. Other areas are covered with densely
compacted sand and gravel fill. Site access has been restricted to prevent potentially
Intrusive activities at the landfill and to protect facility users and maintenance personnel.
Because the area has been capped, there Is no current exposure to soil. No current
exposure receptors, but future exposure receptor includes adult excavation workers. There
have been changes to some default exposure parameters (e.g., AFs, SA) used in the risk
assessment; however, these changes do not affect the conclusions of the risk assessment.

Toxlclty Valuee: Although there have been changes to toxiclty values (e.g., chlordane,
vanadium) used in the risk assessment, these changes do not affect the conclusions of the
risk assessment. The area has been capped; therefore there Is no current exposure to soil.

RAOe/Cleanup Qoali: No RAOs were specified because It was concluded that no action
was necessary beyond the landfill cap (a presumptive remedy) to ensure protection of
human health and the environment under current and future land use plans, Oroundwater,
surface water, and sediment are addressed under the BMP.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

• Installation Restoration
Program, Proposed Plan for 41
Sites, Wright-Patterson Air
Force Base, June 1998.
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Table 7-7
Summary of Technical Assessment - Question B

41 No Action Sites(1)

Wright-Patterson AFB, Ohio
Page 6 of 34

Final ^
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

LF6

OU4
41 sites

Subsurface soil was evaluated.
NFA is based on a quantitative
baseline risk assessment
(grouping together Landfills 3,
4,6 and 7). BRA indicated
lifetime cancer risk from
subsurface soil is within the
acceptable range of 1x10* to
1 x10'6. Non-cancer risk for
exposure to subsurface soil is
greater than the target HI of 1
for the child recreational visitor.

ARARs/TBCs: Limited access and land use restrictions that prevent intrusive activities will
continue to be implemented at LF6 per the 41 No Action Sites ROD. The protective soil
cover over the clay landfill cap will continue to be maintained as required to prevent erosion
and ponding. Landfill gas monitoring will continue at points between the landfills and nearby
structures in accordance with the OU4 O&M Plan (HILL, 1997).

Land Use/Exposure Assumptions: The area is covered with a mixture of grasses and is
used by the WPAFB equestrian facility as pasture land. The site has received several layers
of clay and topsoil since its closure in 1952. Access control activities are being conducted
to restrict intrusive activities at the landfill and to protect facility users and maintenance
personnel. Since the area has been capped, there is no current exposure to soil. No current
exposure receptors, but future exposure includes adult site workers and child recreational
visitor. There have been changes to some default exposure parameters (e.g., AFs, SA)
used in the risk assessment; however, these changes do not affect the conclusions of the
risk assessment.

Toxicity Values: Changes to toxicity values used in the risk assessment would not affect
the protectiveness of the remedy. The area has been capped; therefore there is no current
exposure to soil.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary beyond, the landfill cap (a presumptive remedy) to ensure protection of
human health and the environment under current and future land use plans. Groundwater,
surface water, and sediment are addressed under the BMP.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

• Installation Restoration
Program, Proposed Plan for 41
Sites, Wright-Patterson Air
Force Base, June 1998.
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Summary of Technical Aaaaaamant - Quaatlon B

41 No Action 3Uaa(1)

Wrlght-Pattaraon AFB, Ohio
Paga 7 of 34

Final
Second Five-Year Review
January 2006

IRPStta Daacriptlon/Baala
Qutatlon B: Art tha axpoaura aaaumptiona, toxlctty data, elaanup

lavala, and RAOa uaad at tha tlrna of tha ramady ttill valid? Rafarancaa
LF7

OU4
41 sites

Subsurface soil was evaluated.
NFA Is based on a quantitative
baseline risk assessment
(grouping together Landfills 3,
4,6 and 7), BRA Indicated
lifetime cancer risk from
subsurface soil Is within the
acceptable range of 1x10-4 to

1x10* Non-cancer risk for
exposure to subsurface soil Is
greater than the target HI of 1
(or the child recreational visitor.

Site surface soil was evaluated
at the Drum Staging Area
(DSA). NFA is based on a
quantitative baseline risk
assessment. The BRA
Indicated lifetime Incremental
cancer risk for exposure to
surface soil at the DSA Is less
than the target risk range of
1x10-«to1x10« while the
Incremental cancer risk for
exposure to surface soil In the
Drum Disposal Area (DDA) Is
within the target risk range of
1x10*to1x10«

ARARe/TBCe: Limited access and land use restrictions that prevent Intrusive activities will
continue to be Implemented at LF7 per the 41 No Action Sites ROD. The protective soil
cover over the clay landfill cap will continue to be maintained as required to prevent erosion
and ponding. Landfill gas monitoring will continue at points between the landfills and nearby
structures In accordance with the OU4 O&M Ran (HILL, 1997).

Land Uee/Expoeure Aeeumpttona: The land currently supports the WPAFB equestrian
facility, therefore the land Is classified as open space. Differential settlement Is visible
throughout the horse stable complex; the parking lot has subsided In some places, and the
horse bams are sagging and shifting. Refuse has reportedly been uncovered during seeding
and planting operations, indicating that only a thin soil cover exists in some portions. Cover
maintenance, landfill gas monitoring and access control activities are being conducted to
restrict intrusive activities and protect facility users and maintenance personnel. Also
included in this area Is the Drum Staging and Disposal Area. This area is wooded with
mature trees and shrubs. No landfilllng was known to have occurred in this area and no
cover soil Is believed to have been placed over the native soils. No evidence of drums in the
drum staging area was encountered during Rl activities.

There are no current exposure receptors considered at this site. Future receptors Include
the adult site maintenance worker and child recreational receptor, Current and future
exposure points considered In the DSA/DDA are children (recreational) on nearby riding
trails.

There have been changes to some default exposure parameters (e.g., AFs, SA) used In the
risk assessment; however, these changes do not affect the conclusions of the risk
assessment.

Toxtolty Valuta: Changes to toxlclty values used In the risk assessment would not affect
the protectlveness of the remedy. The area has been capped; therefore there Is no current
exposure to soil.

RAOa/Cleanup Qoals: No RAOs were specified because it was concluded that no action
was necessary beyond the landfill cap (a presumptive remedy) to ensure protection of

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

• Installation Restoration
Program, Proposed Plan for 41
Sites, Wright-Patterson Air
Force Base, June 1998.

N:\? $4\S Yr Review\Final 01_06\Tables\Chapt7\T5637 Table 7-7(2)_Dec05.doc



Table 7-7
Summary of Technical Assessment - Question B

41 No Action Sites<1>

Wright-Patterson AFB, Ohio
Page 8 of 34

Final ::"
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References
human health and the environment under current and future land use plans. Groundwater,
surface water, and sediment are addressed under the BMP.

LF5

OU5
41 sites

Surface and subsurface
samples were evaluated to
determine whether the site met
the selection criteria for
capping, The NFA is based on
the fact that institutional
controls are already in place
and a presumptive remedy
(capping) limits or prevents
exposure.

ARARs/TBCs: None listed in the ROD. Under a base-wide landfill capping program, LF5
was capped. The cap primarily consists of a passive gas venting system, low permeability
barrier layers, a subsurface drainage collection/routing system, a vegetative cover, and a
perimeter surface drainage system. Maintenance of the landfill cap will be conducted as
described in the Operation and Maintenance Plan.

Land Use/Exposure Assumptions: Land use is designated as partly industrial and open
space, including recreational use. A semi-quantitative risk assessment was conducted for
LF5 assuming current land use as commercial/industrial. Concentrations of detected
contaminants were compared to Region 9 industrial soil PRGs. A number of organic
compounds exceeded PRGs. In August 1996, capping activities were completed as part of a
presumptive remedy action. Because the area has been capped, there is no current
exposure to soil.

Toxicity Values: Changes to toxicity values used in the risk assessment would not affect
the protectiveness of the remedy. The area has been capped; therefore there is no current
exposure to soil.

RAOa/Cteanup Goals: No RAOs were specified because it was concluded that no action
was necessary beyond the landfill cap (a presumptive remedy) to ensure protection of
human health and the environment under current and future land use plans. Groundwater,
surface water, and sediment are addressed under the BMP.

• Site-Specific Removal Action
Plan for Landfill Capping, Site
Specific Document for Landfill
5, IT Corporation, 1994

• Final Remedial Investigation
Report for Operable Unit 5, IT
Corporation, 1995.

• Independent Engineer's
Certification Report for Landfill
5 Capping System, IT
Corporation and EEC, 1996.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,,
WPAFB.1998.
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Summary of Technical Aaaaaamant - Question B

41 No Action SKaa(1)

Wrlght-Pattaraon AFB, Ohio
Paga 9 of 34

Final
Second Five-Year Review
January 2006

IRPStta Daaortptton/Baala
Quaatton B: Ara tha axpoaura aaaumptlona, toxletty data, cteanup

lavala, and RAOa uaad at tha tlma of tha ramady attll valid? Rafarancaa
LF1

OU6
41 Sites

In a 1995 Rl, surface and
subsurface soils were
evaluated. Quantitative rlek
assessment was performed
and It was determined that the
incremental lifetime cancer risk
associated with exposure to
soil and landfill gas was less
than 1x10*. Cobalt presents
a potential ecological risk for
LF1.

ARARs/TBCs: Maintenance of the landfill cap will be conducted as described In the
Operation and Maintenance Plan specific to the landfill.

Land UeWExpoaure Aeaumpttone: The site encompasses approximately 4 acres and is
located In an old gravel quarry. Most of LF1 now appears to be covered by Perimeter Road
on base and extends as far west as the northbound exit ramp from Harshman Road to
Springfield Pike. There are currently no receptors assumed to be exposed to contaminants
In soils and groundwater at LF1. given the Intact cover. Excavation workers and adult and
child residents were evaluated as potential future receptors. There have been changes to
some default exposure parameters (e.g., AFs, SA) used In the risk assessment; however,
these changes do not affect the conclusions of the risk assessment.

Toxlclty Vahiee: Changes to toxiclty values used in the risk assessment would not affect
the protecttveness of the remedy. The area has been capped; therefore, there is no current
exposure to soil.

RAOa/Cleanup Goala: No RAOs were specified. Landfill capping was selected as the
presumptive remedy. This control limits the exposure of human and ecological receptors to
landfill refuee. Land use and excavation activities have been restricted. Groundwater is
addressed under the BMP.

RI/FS Site Specific Work Plan,
OU6LF1,LF2andEFDZl,
WPAFB, 1993.

Record of Decision for 41 No
Action Sites at Wright*
Patterson Air Force Base,
WPAFB, 1998.

SSRAP, Operable Unit 6,
Landfill Nos. 1 and 2, WPAFB,
1996.
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Table 7-7
Summary of Technical Assessment - Question B

41 No Action Sites'1'
Wright-Patterson AFB, Ohio

Page 10 of 34

Final "^
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

LF2

OU6
41 Sites

Surface and subsurface soil
were evaluated. A quantitative
risk assessment was
performed. Cancer risk for
exposure to soil, was
determined to be less than
1 x 10-6. Several metals were
found to pose an ecological
risk.

ARARs/TBCs: Maintenance of the landfill cap will be conducted as described in the
Operation and Maintenance Plan specific to the landfill.

Land Use/Exposure Assumptions: Landfill 2 is a densely wooded area on the west side of
Harshman Road. Surficially deposited debris (most likely from trespassers) can be found
outside the limits of buried waste. Risk assessment assumed an adult maintenance worker
and an adolescent trespasser would be the most likely receptors exposed to contaminants.
Excavation workers and adult and child residents were evaluated as potential future land use
scenarios. There have been changes to some default exposure parameters (e.g., AFs, SA)
used in the risk assessment; however, these changes do not affect the conclusions of the
risk assessment.

Toxicity Values: Changes to toxicity values used in the risk assessment would not affect
the protectiveness of the remedy. The area has been capped; therefore there is no current
exposure to soil.

RAOs/Cleanup Goals: No RAOs were specified. Landfill capping was selected as the
presumptive remedy. This control limits the exposure of human and ecological receptors to
landfill refuse. Land use and excavation activities have been restricted. Groundwater,
surface water, and sediment are addressed under the BMP.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

• SSRAP, Operable Unit 6,
Landfill Nos. 1 and 2, WPAFB,
1996.
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41 No Action SHes(1)

Wright-Patterson AFB, Ohio
Page 11 of 34

Final
Second Five-Year Review
January 2006

IRPStte Description/Basis
Question B: Are the exposure assumptions, toxlctty data, cleanup

levels, and RAOs used at the time of the remedy still valid? References
LF9

OU7
41 sites

Surface and subsurface sol!
were evaluate! at the site.
NFA Is based on a semi-
quantitative risk assessment
(screening against Region 9
residential and Industrial
PRQs). All chemicals were
below residential PRQs except
Aroctor 1242, which was below
the industrial PRG.

ARARe/TBCe: None listed In the ROD. There was a requirement for explosive gas
monitoring for licensed sanitary landfills, however, LF9 Is not licensed and no buildings are
within 1,000 feet of the site. Under a base-wide landfill capping program, LF9 was capped.
Monitoring requirements for landfill cover are followed.

Land Uee/Expoeure AMumptione: The site Is an undeveloped, open area surrounded by
woods and Is occasionally used for recreational hunting. The trespasser (hunter) scenario
was the only complete exposure pathway Identified at the site. In June 1998, construction of
a native soil and vegetative cover was completed as part of a presumptive remedy action.
Since the area has been capped, there Is no current exposure to soil.

Toxlctty Value*: Only a screening risk assessment was conducted: 1995 Region 9
residential and industrial PRGs were used. All PRO values have changed except one.
Using the most current PRG values (2004), TCE would exceed both residential and Industrial
values. The area has been capped; therefore, there is no current exposure to soil.

RAOe/Cleanup Qoale: No RAOs were specified because It was concluded that no action
was necessary beyond the landfill cap (a presumptive remedy) to ensure protection of
human health and the environment under current and future land use plans. Surface water
and sediment are addressed under the BMP.

• Final Field Investigation
Report, Wright-Patterson Air
Force Base, Operable Unit 7,
WPAFB, 1996.

• Rnal Removal Action Report,
Operable Unit 7 (LF9),
Ketehner, 1998.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998
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Table 7-7
Summary of Technical Assessment - Question B

41 No Action Sites'1'
Wright-Patterson AFB, Ohio

Page 12 of 34

Final " -
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

SP11

OU8
41 sites

Surface and subsurface soil
were evaluated. The N FA is
based on the fact that

institutional controls are
already in place,

the quantitative risk
assessment indicated that the
risks and hazards for the RME
for all receptors were below the
target level of 1x10-* and 1,
respectively, and

a removal action mitigates
threats to human health and
the environment.

ARARa/TBCs: TPH in subsurface soil exceeded BUSTR action levels. A non-time critical
removal action was implemented consisting of the installation of a downgradient trench drain
to collect groundwater and surface water. The collected water is pumped to an existing
oil/water separator for treatment.

Land Use/Exposure Assumptions: Land use at SP11 was designated as industrial. The
exposure scenario evaluated was for a commercial/industrial worker. In a semi-quantitative
risk assessment, Region 9 industrial soil PRGs were used to screen soil samples. Based on
this screen, risks and hazards were not calculated for subsurface soil because
concentrations were below the PRGs. There have been changes to some default exposure
parameters (e.g., AFs, SA) used in the risk assessment; however, these changes do not
affect the conclusions of the risk assessment.

Toxictty Values: Although there have been changes to toxicity values (e.g., trichloroethene,
acetone) and PRGs used in the risk assessment, these changes do not affect the
conclusions of the risk assessment.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary beyond the removal action to ensure protection of human health and the
environment under current and future land use plans. Sediment, surface water, and
groundwater are addressed under the BMP.

• Final Remedial Investigation
Report for Operable Unit 8,
CH2M HILL, 1997.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB.1998.
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Summary of Technical Aaaaaamant - Quaatlon B

41 No Action S»W1)

Wrlght-Patttrton AFB, Ohio
Pagt13of34

Final
Second Five-Year Review
January 2006

IRPSHt DaaorifitotVBaala
Qutttion B: Art tha axpoaura aaaumptlona, toxlctty data, elaanup

lavala, and RAOa uaad at tha tlma of tht ramady ttill valid?
SP5

oue
41 3lt«S

Site subsurface soli was
evaluated. The NFA la baaed
on the (act that

Institutional controls are
already In place,

the semi-quantitative risk
assessment Indicated that site
concentrations were below the
Region 9 PRO values based on
1x10-*. and

a removal action mitigates
threats to human health and
the environment.

ARARt/TBCa: TPH In subsurface soil west of SP5 exceeded BUSTR action levels, Aa
part of a non-time critical removal action, a btoslurper was installed to remove floating
product from groundwater, In addition to organic soil vapors from the vadoae soils. The
btoslurper was operated form March 1997 to December 1997. Groundwater continues to be
monitored under the BMP.

Land Uae/Expoeure Aatumpttona: The site cover Includes grass, asphalt, and gravel; the
area Is designated as industrial. The exposure scenario evaluated waa for
commercial/industrial workers. In a semi-quantitative risk assessment, Region 9 industrial
soil PRQs were used to screen soil samples. Based on this screen, risks and hazards were
not calculated for subsurface soil because concentrations were below the PRQs.

Toxlclty Value*: When compared against the most current Region 9 industrial PRGs
(2004), COPC concentrations are below these values. This does not affect the conclusions
of the risk assessment.

RAOa/ClMnup Qoale: No RAOs were specified because it was concluded that no action
was necessary beyond the removal action to ensure protection of human health and the
environment under current and future land use plans. Groundwater Is addressed under the
BMP.

• Final Remedial Investigation
Report for Operable Unite,
CH2M HILL, 1997.

• Record of Decision for 41 No
Action Sltei at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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Table 7-7
Summary of Technical Assessment - Question B

41 No Action Sites'1'
Wright-Patterson AFB, Ohio

Page 14 of 34

Final -
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

SP6

OU8
41 sites

Surface and subsurface soil
was evaluated. The NFA is
based on the fact that
institutional controls are
already in place and
excavations removed all soils
with PCB concentrations of
50 ppm or greater.

ARARs/TBCs: Site concentrations of PCBs were found to exceed the cleanup levels under
TSCA, In 1986, the transformer and pad located at this site were removed and soil
excavations were conducted in 1986,1987, and 1992.

Land Use/Exposure Assumptions: Land use is designated as commercial.

Toxicity Values: Verification samples collected after the last excavation effort showed that
PCB contamination was below 10 ppm for all but one sample at 11.7 ppm. These
concentration levels were below the TSCA cleanup criteria for electrical substations (50
ppm).

RAOa/Ctoanup Goals: No RAOs were specified because it was concluded that no action
other than the previous excavation activities is necessary to protection of human health and
the environment under current and future land use plans.

• Final Report Wright-Patterson
AFB, Spill Sites 6 & 8,
USACOE, 1991.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

SP7

OU8
41 sites

Surface and subsurface soil
was evaluated. The NFA is
warranted because the site
was remediated under the
oversight of BUSTR, with the
approval of both Ohio EPA and
USEPA.

ARARs/TBCs: When SP7 was incorporated into the IRP, it was placed under the oversight
authority of BUSTR. Closure of 14 USTs at the site was conducted in late 1991. The site
was "over-excavated" to the top of bedrock exposure or building foundation was
encountered, The tanks were then replaced.

Land Use/Exposure Assumptions: Land use is designated as industrial. A semi-
quantitative risk assessment was conducted based on utility worker exposures (i.e.,
industrial/commercial). Soil sample concentrations were compared to Region 3 RBCs and
were found to be below the risk-based levels for an industrial/commercial scenario.

Toxicity Values: Although there have been changes to toxicity values used in the risk
assessment, these changes do not affect the conclusions of the risk assessment.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
other than the previous removal and excavation is necessary to protection of human health
and the environment under current and future land use plans.

Decision Document for Spill
Site 7, WPAFB, 1993.

Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRPSHa Daaeriptton/Baala
Quaation B: Art tha axpoaura aaaumptiona, toxlctty data, olaanup

lavala, and RAOa uaad at tha tima of tha ramady atlll villd? Rafarancaa

SP9

OU8
41 sltei

UST71A

oue
41 sites

Surface and subsurface soil
was evaluated. ThaNFAIs
warranted because the site
was remediated under the
oversight of BUSTR In
accordance with all applicable
federal and state regulations.

Site subsurface soil was
evaluated. The NFA Is based
on the fact that

Institutional controls are
already In place,

the semi-quantitative risk
assessment Indicated that site
concentrations were below the
Region 9 PRO values based on
1x1 O* and

80% of the area Is covered.

ARARs/TBCe: When SP9 was Incorporated Into the IRP, it was placed under the oversight
authority of BUSTR. Closure of the USTs at the site was conducted in 1992. The site was
"over-excavated* to the top of bedrock exposure.

Land Uee/Expoeure Aetutnptona: Land use Is designated as Industrial. A semi-
quantitative risk assessment was conducted based on utility worker exposures (I.e.,
Industrial/commercial). Soil sample concentrations wers compared to Region 3 RBCs and
were found to be below the risk-based levels for an Industrial/commercial scenario,

ToxloHy Value*: When compared against the most recent Region 9 Industrial PRQs
(2004), COPC concentrations are still below these values. Concentrations are also below
the most current Action Levels set by BUSTR.

RAOe/Cleenup Qotte: No RAOs were specified because it was concluded that no action
other than the previous removal and excavation Is necessary to protection of human health
and the environment under current and future land use plans.

• Decision Document for Spill
Slte9,WPAFB,1993.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

ARARe/TBCe: None listed In the ROD.

Land Uee/Expoeure Aeeumpttone: The site cover Includes a gravel parking lot, a paved
road, a lawn, and a landscaped median; the area Is designated as Industrial. The exposure
scenario evaluated was for future commercial/Industrial workers. In a semi-quantitative risk
assessment, Region 9 Industrial soil PRQs were used to screen soil samples. Based on this
screen, risks and hazards were not calculated for subsurface soli because concentrations
were below the PRQs,

Toxtorty Valuee; When compared against the most current Region 9 Industrial PRQs
(2004), COPC concentrations are still below these values. This does not affect the
conclusions of the risk assessment.

RAOe/Cleanup Qoale: No RAOs were specified because It was concluded that no action
was necessary to ensure protection of human hearth and the environment under current and
future land use plans. Groundwater is addressed under the BMP.

• Final Remedial Investigation
Report for Operable Unit 8,
CH2M HILL, 1997.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.
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IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

BS3

OU9
41 sites

Surface and subsurface soil
was evaluated. TheNFAis
based on the fact that
institutional controls are
already in place. Lead
concentrations were slightly
above background but were
considered to be within the
naturally occurring range of
lead.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: Land use at BS3 is designated as open space. A
qualitative risk assessment was conducted (i.e., inorganics were compared to background).
Lead concentrations exceeded background values slightly but are thought to be within the
naturally occurring range. Toluene and SVOC TICs were the only other detected
contaminants. Toluene was not considered to be site related.

Toxicity Values: Lead was not compared to the residential lead exposure criteria of 400
mg/kg. However, site concentrations of lead are below this level.

RAOa/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans. Groundwater is addressed under the BMP.

Final Site Investigation Report
for 16 IRP Sites, SAIC, 1993.

Record of Decision for 41 No
Action Sties at Wright-
Patterson Air Force Base,
WPAFB, 1998.

BS5

OU9
41 sites

Surface and subsurface soil
was evaluated. TheNFAis
based on the fact that
institutional controls are
already in place and the semi-
quantitative risk assessment
indicated that site
concentrations were below the
Region 9 PRGs, based on
1x10-6.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: BS5 is grass covered; land use is designated as open
space. In a semi-quantitative risk assessment, Region 9 residential and industrial soil PRGs
were used to screen soil samples. The maximum concentration of all COPCs was lower
than the residential PRG.

Toxicity Values: When compared against the most current Region 9 residential and
industrial PRGs (2004), COPC concentrations are still below these values. This does not
affect the conclusions of the risk assessment.

RAOa/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans. Groundwater is addressed under the BMP.

• Final Site Investigation Report
for Burial Sites 5 and 6, ICI,
1998.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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41 No Action SKaa(1)
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Final
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January 2006

IRPSrta DaaorlpMofl/Baala
Quaation B: Art tht axpoaura aaaumptiona, toxlctty data, elaanup

lavala, and RAOa uatd at tha ttma of tha ramady atlll valid?
BS8

OU9
41 ittei

EFDZ10

OU9
41 sites

Surface and subsurface soil
was evaluated. The NFA la
based on the (act that
institutional controls are
already In place and the semi-
quantitative risk assessment
Indicated that site
concentrations were below the
Region 91x10* PRQs.

ARARt/TBCt: Nona listed In the ROD.

Land Uee/Expoaore AMumptene: BS6 Is grass covered; land use at Is designated as
open space. In a semi-quantitative risk assessment, Region 9 residential and Industrial soil
PRQs were used to screen soil samples. The maximum concentration of all COPCs was
lower than the residential PRO.

Toxicrty Value*: When compared against the most current Region 9 residential and
Industrial PRQs (2004), COPC concentrations are still below these values. This does not
affect the conclusions of the risk assessment.

RAOa/Ctanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans. Groundwater is addressed under the BMP.

• Final Site Investigation Report
for Burial Sites 5 and 6, ICI,
1996.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

Surface and subsurface soil
was evaluated. The NFA Is
based on the fact that
institutional controls are
already In place.

ARARe/TBCe: None listed in the ROD.

Land Use/Exposure Assumptions: EFDZ10 is partially wooded; land use Is designated
as open space. Metals and low levels of VOCs and SVOC TICs were detected In soil.

ToxloKy Value*: When compared against the most current Region 9 Industrial PRQs
(2004), concentrations of arsenic are above these values.

RAOa/detnup Qo*la: No RAOs were specified because It was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans. Qroundwater Is addressed under the BMP,

• Final Stte Investigation Report
for 16IRP Sites, SAIC, 1993.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

N:\? |4\5 Yr RevievAFinal 01_06\Tables\Chapt7\T5637 Table 7-7(2)_Dec05.doc



Table 7-7
Summary of Technical Assessment - Question B

41 No Action Sites<1)

Wright-Patterson AFB, Ohio
Page 18 of 34

Final
Second Five-Year Review
January 2006

IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

EFDZ2

OU9
41 sites

Surface and subsurface soil
was evaluated. TheNFAis
based on the fact that
institutional controls are
already in place and the semi-
quantitative risk assessment
indicated that site
concentrations were below the
Region 9 PRGs, based on
1x10-6.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: EFDZ2 is grass covered; land use at is designated as
industrial. Metals and low levels of VOCs and SVOC TICs were detected in soil. In a semi-
quantitative risk assessment, Region 9 residential soil PRGs were used to screen soil
samples. The maximum concentration of all COPCs was lower than the residential PRG
with the exception of beryllium; beryllium did not appear to be site related.

Toxicity Values: When compared against the most current Region 9 industrial PRGs
(2004), most COPC concentrations are still below these values. Although the maximum
concentration for arsenic is above the PRG based 1x1 (H, it is less than the PRG based on
1x10-5.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans.

• Site Investigation Report for
Eight Earthfill Disposal Zones,
ES, 1992.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

EFDZ3

OU9
41 sites

Surface and subsurface soil
was evaluated. TheNFAis
based on the fact that
institutional controls are
already in place and the semi-
quantitative risk assessment
indicated that site
concentrations were below the
Region 9 PRGs, based on
1x10-6.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: EFDZ3 is grass covered; land use is designated as
industrial. Metals and low levels of VOCs and SVOC TICs were detected in soil. In a semi-
quantitative risk assessment, Region 9 residential soil PRGs were used to screen soil
samples. The maximum concentration of all COPCs was lower than the residential PRG.

Toxicity Values: When compared against the most current Region 9 industrial PRGs
(2004), most COPC concentrations are still below these values. Although the maximum
concentration for arsenic is above the PRG based 1X10-8, it is less than the PRG based on
1x10*.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans.

• Site Investigation Report for
Eight Earthfill Disposal Zones,
ES.1992.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRPSHa Daacriptton/Baala
Quaatlon B: Art tha expoturt aaaumptiona, toxtotty data, olaanup

lavala, and RAOa uaad at tha tlma of tha ramady still valid? Rafarancaa

EPDZ4

OU9
41 8(1*1

EFD25

OU9
41 sites

Surface and subsurface soil
was evaluated. TheNFAIs
based on the (act that
Institutional controls are
already In place and the semi-
quantitative risk assessment
Indicated that site
concentrations were below the
Region 9 Region 9 PRGs,
based on 1 x10«.; arsenic was
below the PRG, based on
1X1QA

Surface and subsurface soil
was evaluated. TheNFAIs
based on the fact that
Institutional controls are
already in place and the semi-
quantitative risk assessment
Indicated that site
concentrations were below the
Region 9 PRQs, based on

ARARs/TBCs: None listed In the ROD.

Land Uee/Expoeure Aeaumptfone: EFOZ4 Is grass covered; land use Is designated as
industrial. Metals and low levels of VOCs and SVOC TICs were detected In soil. In a semi-
quantitative risk assessment, Region 9 Industrial soil PRQs were used to screen soil
samples. The maximum concentration of all COPCs was lower than the Industrial soil PRO
at the 1x10* level except arsenic. Arsenic was below the 1x10-' PRO level.

ToxfeKy Vaiuee: When compared against the most current Region 9 industrial PRQs
(2004), most COPC concentrations are still below these values. Arsenic and benzo(a)pyrene
are, however, above their 2004 PRQ values based on 1x]0*. but below the PRG based on
1x1 (H.

RAOa/Cleenup Goals: No RAOs were specified because It was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans.

• Site Investigation Report for
Eight Earthflll Disposal Zones.
ES, 1992.

• Final Remedial Investigation
Report Operable Unit 9, IT,
1997.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1996.

ARARs/TBCe: None listed in the ROD.

Land Uee/Expoeure Aseumpttone: EFDZ5 Is grass covered; land use Is designated as
open space. Metals were detected In soil. In a semi-quantitative risk assessment, Region 9
residential soil PRQs were used to screen soil samples. The maximum concentration of all
COPCs was lower than the residential PRQ with the exception of beryllium; beryllium did not
appear to be site related.

Toxlclty Valuta When compared against the most currsnt Region 9 Industrial PRQs
(2004), most COPC concentrations are still below these values, Although the maximum
concentration for arsenic Is above the PRQ based 1x10* It Is less than the PRQ based on

• Site Investigation Report for
Eight Earthflll Disposal Zones,
ES, 1992.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

RAOe/Cleanup Qoale: No RAOs were specified because It was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans.
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IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicfty data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

EFDZ6

OU9
41 sites

Surface and subsurface soil
was evaluated. TheNFAis
based on the fact that
institutional controls are
already in place and the semi-
quantitative risk assessment
indicated that site
concentrations were below the
Region 9 PRGs, based on
1x10-6.

ARARa/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: EFDZ6 is mostly grass covered; land use is
designated as industrial. Metals were detected in soil. In a semi-quantitative risk
assessment, Region 9 residential soil PRGs were used to screen soil samples. The
maximum concentration of all COPCs was lower than the residential PRG with the exception
of beryllium; beryllium did not appear to be site related.

Toxlclty Values: When compared against the most current Region 9 industrial PRGs
(2004), most COPC concentrations are still below these values. Although the maximum
concentration for arsenic is above the PRG based 1x10-6, it is less than the PRG based on
1x10-5.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans. Groundwater is addressed under the BMP.

• Site Investigation Report for
Eight Earthfill Disposal Zones,
ES, 1992.

• Record of Decision for 41 No
Action Sites at Wright- .
Patterson Air Force Base,
WPAFB, 1998.

EFDZ7

OU9
41 sites

Surface and subsurface soil
was evaluated. The NFA is
based on the fact that
institutional controls are
already in place and the semi-
quantitative risk assessment
indicated that site
concentrations were below the
Region 9 PRGs, based on
1x10-«.

ARARsftBCs: None listed in the ROD.

Land Use/Exposure Assumptions: EFDZ3 is grass covered; land use is designated as
open space. Metals and low levels of organics were detected in soil. In a semi-quantitative
risk assessment, Region 9 residential soil PRGs were used to screen soil samples. The
maximum concentration of all COPCs was lower than the residential PRG.

Toxictty Values: When compared against the most current Region 9 industrial PRGs
(2004), most COPC concentrations are still below these values. Although the maximum
concentration for arsenic is above the PRG based 1x10-6, it is less than the PRG based on
1x10-5.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans.

• SHe Investigation Report for
Eight Earthfill Disposal Zones,
ES, 1992.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRPSIto •V"^^Vf Iff UW wDVewtw

Quaation B: Art tht axpoaura aaaumptlona, toxlctty data, elaanup
Itvala, and RAOa uatd at tha tlmt of tha ramady atlll valid? Rafarancaa

EFDZ8

OU9
41 sites

EFDZ9

OU9
41 sites

Surface and subsurface soil
was evaluated. TheNFAIs
based on the fact that
institutional controls are
already In place and the semi-
quantitative risk assessment
Indicated that site
concentrations were below the
Region 9 PRQs, based on

Surface and subsurface soil
was evaluated. The NFA Is
based on the fact that
Institutional controls are
already In place and the semi-
quantitative risk assessment
Indicated that site
concentrations were below the
Region 9 PRQs, based on
1x1 (K; arsenic was below the
PRO, based on 1x10s,

ARARt/TBCa: None listed In the ROD.

Land Uee/Expoeure Aeeumpttone: EFDZ8 Is mostly grass covered except for a portion
covered by an asphalt parking lot; land use Is designated as partly open space and
Industrial. Metals and low levels of VOCs were detected In soil. In a semi-quantitative risk
assessment, Region 9 residential soil PRQs were used to screen soil samples, The
maximum concentration of all COPCs was tower than the residential PRQ with the exception
of beryllium; beryllium did not appear to be site related.

ToxteNy Valuer. When compared against the most current Region 9 Industrial PRQs
(2004), most COPC concentrations are still below these values. Although the maximum
concentration for arsenic Is above the PRQ based 1 x1 O* it is less than the PRQ based on

• Site Investigation Report tor
Eight Earthflll Disposal Zones,
ES, 1992.

• Record of Decision tor 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

RAOe/Cleenup Ooele: No RAOs were specified because it was concluded that no action
was necessary to ensure protection ol human health and the environment under current and
future land use plans.

ARARe/TBCe: None listed In the ROD.

Land Uee/Expoeure Assumptions: EFDZ9 is grass covered; land use Is designated as
open space. Metals and low levels of VOCs and SVOC TICs were detected In soil. In a
semi-quantitative risk assessment, Region 9 Industrial soil PRQs were used to screen soil
samples. The maximum concentration of all COPCs was lower than the Industrial soil PRQ
at the 1x104 level except arsenic. Arsenic was below the 1x10-* PRQ level.

ToxloHy Valuee: When compared against the most current Region 9 Industrial PRQs
(2004), most COPC concentrations are still below these values, Arsenic, however, Is still
above Its 2004 PRQ value based on 1x10*. but below the PRQ based on 1x10-'.

RAOs/Cleanup Qoale: No RAOs were specified because It was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans.

• Site Investigation Report for
Eight Earthflll Disposal Zones,
ES, 1992.

• Final Remedial Investigation
Report Operable Unit 9, IT,
1997.

• Record of Decision for 41 No
Action SHes at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

HP5

OU9
41 sites

Surface and subsurface soil
was evaluated. The NFA is
based on the fact that
institutional controls are
already in place and actions
had been taken at the site to
mitigate contamination.

ARARtfTBCs: None listed in the ROD. Because PAHs were found to exceed PRGs in the
coal storage area, portions of the railroad tracks were removed and surface areas were
graded and paved or resurfaced with clean gravel. Measures were also taken to control
storm water runoff and its contamination.

Land Use/Exposure Assumptions: Land use at this site is designated as industrial. In a
semi-quantitative risk assessment, Region 9 industrial PRGs were used to screen soil
samples. PAHs, Aroclor 1242, and arsenic exceeded the PRGs. WPAFB upgraded the coal
storage area to mitigate potential threats to human health and the environment.

Toxtetty Values: When compared against the most current Region 9 industrial PRGs
(2004), PAHs (except chrysene), and arsenic concentrations still exceed their respective
PRG values. Aroclor 1242 no longer exceeds the PRG; however, Aroclor 1254 now exceeds
its new PRG value.

RAOs/CJeanup Goals: No RAOs were specified because it was concluded that no action
beyond the mitigation actions described above was necessary to ensure protection of human
health and the environment under current and future land use plans.

• Final Remedial Investigation
Report Operable Unit 9, IT,
1997.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRPSHi Dssorlptlon/Basls
Qutstton B: Art tht txposurt assumptions, toxlctty data, cleanup

Itvsla, and RAOs uasd at ths tlms of ths rsmsdy still valid?
DRMO Surface and subsurface aoll

was evaluated. TheNFAis
based on the tact that
institutional controls art
already In place and a removal
action that mitigates threats to
human health and the
environment.

ARAfte/TBCe: None listed In the ROD. Because PAHs were found to exceed PROa, an
EE/CA was conducted to evaluate a non-time critical removal action for the site. The
removal action, completed in October 1996. consisted of excavation and off-site disposal of
surface soil and backfilling and placing clean gravel over the affected areas.

Land Uee/Expoeure Aeeumptfone: The DRMO is mostly gravel and asphalt covered; land
use at this site Is designated as Industrial. In a semi-quantitative risk assessment for the Rl,
Region 9 industrial PRGs were used to screen soil samples. PAHs and arsenic exceeded
the PRQs. In a quantitative risk assessment conducted tor the EE/CA, 12 of 16 surface soil
samples were associated wtth cancer risk greater than 1x1 (K The remaining four samples
were associated with cancer risk greater than 1x10s. Based on these results, the non-time
critical action was taken,

ToxloKy Veluee: When concentrationa from the supplemental investigation (post-removal
action) were compared against the most current Region 9 industrial PRGs (2004), PAHs
(except anthracene, benzo(k)fluoranthene and chrysene) still exceeded the new PRG
values. Though not analyzed In the supplemental investigation, the arsenic concentration
from the initial sampling exceeded Its PRG value.

RAOe/Cleenup Qoele: No RAOs were specified because It was concluded that no action
beyond the removal action described above was necessary to ensure protection of human
hearth and the environment under current and future land use plane.

• Final Remedial Investigation
Report Operable Unit 9. IT.
1997.

• Engineering Evaluation/Coat
Analysis at Defense
Realization Marketing Office
Storage Yard Removal Action,
IT, 1998.

• DRMO Final Action Removal
Report, IT, 1998.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

• Soil Removal Project, Operable
Unrt 9-DRMO, Keener
Environmental, Inc., 1999,
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IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

East
Ramp
UST

OU10
41 Sites

Minimal soil contamination was
encountered in the vicinity of
the fill pipe to the tank and all
visibly contaminated soil was
removed. Soil samples were
taken. A qualitative analysis
was conducted and results
indicate only low
concentrations of VOC and
TPH remain in soils.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: Land use classification is industrial. The area is
partially paved. The excellent condition of the tank when removed and the distribution of
TPH exclusively in shallow soil suggests high background levels for the site or a
contamination source other than the UST. Drainage from the nearby flight line or Skeel
Avenue may account for the contamination. Potential receptors considered for the risk
assessment Include adult site workers.

Toxicity Values: When compared against the most current Region 9 residential and
industrial PRGs (2004), COPC concentrations are still below these values. Concentrations
are also below the most current Action Levels set by BUSTR. This does not affect the
conclusions of the risk assessment.

RAOs/Ctoanup Goals: The 12,000 gal UST was removed in 1988 and closed in
accordance with BUSTR and USEPA regulations. Based on evaluations of the site data, the
concurrence with BUSTR, and the current site conditions, this area is not expected to pose
significant human health risks. The preferred alternative for this site is no action. Because
the contaminated soil has been removed and disposed, no additional action is necessary to
protect human health and environment under current and future land use plans.
Groundwater is addressed under the BMP.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

• Technical Document to Support
No Further Response Action
Planned, IRP East Ramp UST,
WPAFB 1991.
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IRPSttt Daaorlptlon/Baala
Qutatton B: Art tha axpoa ura Mtumptlont, toxletty data, cleanup

Itvalt, and RAOa uaad at tht tima of tha ramady atill valid?
SP4

OU10
41SKM

A qualitative maryfe of health
riik aasoetated with the site
Indicated that VOCa and TPH
remain on tha slta at low
concentrations In shallow toll.
Slightly elevated TPH
concentration! may be dua to
the drainage from the nearby
flight line.

ARARe/TBCe: Nona (toted In tha ROD.

Land Uee/Expoeure Aaaumptiona: SP4 It a leaded gasoline LIST ipill area discovered In
1088. Visibly contaminated soil was removed and the excavation was backfilled with
uncontamlnatad material and dosed In accordance with BUSTR and USEPA regulations.
Land use In the area la light Industrial/office, and Is expected to remain tha same; use for
recreational purposes Is unlikely.

Toxlotty VaJuea: Whan compared against the most current Region 9 residential and
Industrial PRQs (2004), all VOC and lead concentrations are still below these values.
Concentrations were also below the most current Action Levels set by BUSTR. This does
not affect the conclusions of the risk assessment.

RAOa/Cleinup Goate: No RAOs were specified. Based on evaluations of the site data, the
concurrence with BUSTR, and the current site conditions, SP4 is not expected to pose
significant health risks. The preferred alternative for this site Is no action. Because the
contaminated soil has been removed and disposed, no additional action Is necessary to
protect human health and environment under current and future land use plans.
Groundwater Is addressed under the BMP.

• Record of Decision tor 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

• Technical Document to Support
No Further Response Action
Planned IRP Spill Site 4,
WPAFB 1991.
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IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

BS2

OU11
41 sites

Surface and subsurface soil
was evaluated. Trie NFA Is
based on the fact that
institutional controls are
already in place. In addition,
the semi-quantitative risk
assessment (i.e., PRG
screening) was not considered
to represent the most likely
receptors - lawn maintenance
workers and excavation
workers - and evaluates
exposures to residents and
industrial workers.

ARARsfTBCs: None listed in the ROD.

Land Use/Exposure Assumptions: BS2 is grass covered; land use is designated as open
space. In a semi-quantitative risk assessment, Region 9 industrial and residential soil PRGs
were used to screen soil samples. The maximum concentration of all COPCs was lower
than the residential soil PRGs at the 1x10-6 level except arsenic and beryllium. Arsenic also
exceeded the industrial soil PRG. Receptor-specific (maintenance and excavation worker)
PRGs were calculated for arsenic; arsenic was below these values. Arsenic, manganese,
selenium, and thallium exceeded ecological benchmarks for soil.

Toxicity Values: When compared against the most current Region 9 residential and
industrial PRGs (2004), most COPC concentrations are still below these values. Arsenic
concentrations, however, are still above the 2004 PRG value for the surface and subsurface
samples. Ecological Risk Assessment used NOAA screening guidelines for soil. In risk
calculations, used benchmarks developed by Opreska (1994), USEPA (1993), Verschueren
(1983), and ATSDR.

RAO*/Ctanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans. Groundwater, surface water, and sediment are addressed under the
BMP.

Final Field Investigation Report
Operable Unit 11, Metcalf &
Eddy, Inc., 1997.

Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,.
WPAFB.1998.
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IRPSHs DaaoripUon/Baala
QuMtlon B: Art tha axpoaura assumptions, toxlclty data, elaanup

lavala, and RAOa uaad at tha tlma of tha ramady atlll valid? Rafarancaa
CDA

OU11
41 sites

Surface and subsurface soil
was evaluated. TheNFAto
bated on tha fact that
Institutional controls arc
already in place and the semi-
quantitative risk assessment
Indicated that site
concentrations were below the
Region 9 PRQa. baaed on
1x10-*; arsenic was below
background.

ARARt/TBCa: None listed in the ROD.

Land Uee/Ixpoeure Ateumpttone: The CDA is mostly grass covered or paved; land use
la designated as partly Industrial, partly open space. In a semi-quantitative risk assessment,
Region 6 Industrial and residential soil PROs were used to screen soil samples. The
maximum concentration of all COPCs was lower than the residential and industrial soil PRQs
at the 1x10* level except arsenic. Arsenic, however, was below background. Arsenic,
cadmium, manganese, and selenium exceeded ecological benchmarks for soil. It was
concluded that ecological exposures were limited; however, because the site has limited use
other than for lawn and vegetation control/maintenance.

Toxlclty Value*: When compared against the most current Region 9 residential and
industrial PRQs (2004), most COPC concentrations are still below these values. Arsenic
concentrations, however, are still above the 2004 PRG value for the subsurface samples.
Ecological Risk Assessment used NOAA screening guidelines for soil. In risk calculations,
used benchmarks developed by Opreska (1994), USEPA (1993), Verschueren (1983), and
ATSDR.

RAOe/Cleanup Goals: No RAOs were specified because It was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans. Qroundwater, surface water, and sediment are addressed under the
BMP.

Final Field Investigation Report
Operable Unit 11, Metcaff &
Eddy, Inc., 1997.

Record of Decision for 41 No
Action Silent Wright-
Patterson Air Force Base,
WPAFB, 1996.
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IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

UST4020

OU11
41 sites

Surface and subsurface soil
was evaluated. TheNFAis
based on the fact that
institutional controls are
already in place and the LIST
was removed.

ARARa/TBCs: None listed in the ROD. The UST was removed in 1986.

Land Use/Exposure Assumptions: The site is mostly grass covered or paved; land use is
designated as industrial.

Toxicity Values: No risk assessment was conducted. The concentration of contaminants
detected did not exceed BUSTR cleanup criteria with the exception of one sample taken at a
depth of 13 to 15 ft. TPH (164 ppm and xylenes (37 ppm) exceeded the BUSTR Category 1
criteria for TPH of 105 ppm and xylenes of 28 ppm. BUSTR levels for closure and
corrective action were revised in 1999. Neither the TPH or the xylene levels exceed the
updated values. Revised BUSTR guidance includes action levels for PAHs. Although PAHs
were not specifically analyzed at this site, there were no detections in analyses for aromatic
VOCs.

RAOs/Cteanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans.

Installation Restoration
Program Stage 2 Report, Roy
F.Weston, Inc., 1989.

Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRPSfta Daaerlption/Baala
Quaatlon B: Ara tha axpoaura aaaumptlona, toxlclty data, elaanup

lavato, and RAOa uaad at tha tima of tha ramady atill valid?
EOO

NA
41 sites

Surface and subsurface toil
were evaluated. TheNFAIs
based on the fact that
institutional controls are
already In place and site
closure activities have been
completed In accordance with
the approved Closure Ran.

ARARe/TBCe: The site is regulated under State of Ohio RCRA regulations. Closure
activities, completed In early 1998, consisted of removing ash and debris from the Open
Burning (OB) unit, removing and recycling the OB unit, rsmovlng and disposing of
approximately 10 cubic yards ol non-hazardous contaminated soil from beneath the OB unit,
and regarding the site.

Land Uee/Expeeure Assumptions: The site Is mostly grass-covered or paved; land use Is
designated as Industrial. Quantitative risk assessments based on an Industrial exposure
scenario were conducted before and after the removal actions. Both risk assessments
Indicated that risk and hazard estimates were below targets oMxICH and 1, respectively.
There have been changes to some default exposure parameters (e.g., AFs, SA) used In the
risk assessment; however, these changes do not affect the conclusions of the risk
assessment.

Toxlclty Veluee: Although there have been changes to loxiclty values (e.g., acetone,
ethylbenzene, xylenes, cadmium) used in the risk assessment, these changes do not affect
the conclusions of the risk assessment.

RAOa/Cleanup Qoato: No RAOs were specified because no other remedy other than ICs
were selected and site closure activities were completed in accordance with the approved
Closure Plan and are protective of human health, welfare, and the environment at the site.
ICs are based on the condition that land use remains Industrial. Deed restrictions will be
Implemented on the property If It Is transferred to another owner.

• Closure Certification Explosive
Ordnance Disposal Range, IT
Corporation, 1999.

• Record ol Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

HP1

NA
41 sites

No soil sampling was
conducted. The N FA is based
on the fact that institutional
controls are already in place.
The coal storage area was
removed and the majority of
the site was covered by an
asphalt parking lot.

ARARs/TBCs: None listed in the ROD.

Land Use/Exposure Assumptions: The site is mostly covered by an asphalt parking lot;
land use is designated as industrial.

Toxicity Values: No risk assessment was conducted. No soil samples were collected
(bedrock was encountered at 3.5 ft bgs).

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
was necessary to ensure protection of human health and the environment under current and
future land use plans. ICs in place are based on the condition that land use remains
industrial.

Installation Restoration
Program Stage 2 Report, Roy
F. Western, Inc., 1989.

Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

HP4

NA
41 sites

The NFA is based on the fact
that institutional controls are
already in place and that
stormwater runoff is collected
and neutralized before being
discharged to the storm sewer
system.

ARARaTBCs: None listed in the ROD. [Subject to NPDES]

Land Use/Exposure Assumptions: The site is mostly covered by an asphalt parking lot;
land use is designated as industrial. As a result of the Stage 2 investigation, a stormwater
runoff collection system was Implemented. Stormwater is combined with other aqueous
waste effluent streams from HP4 and are neutralized before being discharged to the storm
sewer system.

Toxicity Values: No risk assessment was conducted. No soil samples were collected.

RAOs/Cleanup Goals: No RAOs were specified because it was concluded that no action
other than those described above are necessary to ensure protection of human health and
the environment under current and future land use plans. ICs in place are based on the
condition that land use remains industrial. Surface water runoff is addressed under the
BMP.

• Installation Restoration
Program Stage 2 Report, Roy
F.Weston, Inc. 1989.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRPSNa Daaerlptlon/BMla
Quaation B: Art tht axpoaura aaaumptlont, toxlctty data, claanup

kvaia, and RAOa uaad attht ttma of tha ramady ttill valid?
NUC

NA
41 lltN

The NFA Is based on the
continued maintenance of the
NUC. which it Infernally
regulated by the USAF.

ARARs/TBCs: The NUC Is classified as a Site 91B under the AEA ol 1954, (hue exempted
from NRC oversight. Applicable Inspection, maintenance and monitoring activities are
performed to ensure compliance with the Air Force Nuclear Reactor Program (AFI91-109),
the USAF Special Nuclear Reactor Study 97-1, and the protection of personnel and
environment from unnecessary sxposure to radiation.

Land Uee/Expoeure Assumptions: Land use Is designated as Industrial, The reactor was
decommissioned In 1970. Radiological monitoring Is conducted Inside and outside the
facility.

Toxlctty Value*: None

RAOa/Cleenup Qosto: No RAOs were specified because it was concluded that no action is
necessary under CERCLA and the IRP program to ensure protection of human health and
the environment.

Installation Restoration
Program Stage 2 Report, Roy
F. Weston, Inc., 1989.
Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB, 1998.

RADB

NA
41 sites

Subsurface soil was evaluated.
The NFA was based on the
conclusion that the site poses
no health risk.

ARARs/TBCs: None listed In the ROD. In 1990, the concrete slab at the site was
removed and the soils were excavated to bedrock (approximately 9 ft). The excavation was
then'fHIed and graded.

Land Uee/Expoeure Assumptions: Land use Is designated as open space.

ToxtoKy Values: Soil samples from the sits showed only naturally occurring radioactivity at
background levels.

RAOe/Clssnup Gotta No RAOs were specified because It WAS concluded that no action It
necessary to protection of human health and the environment under current and future land
use plans,

Installation Restoration
Program Stage 2 Report, Roy
F. Weston, Inc., 1989.

Decision Document
Radioactive Waste Burial Site,
WPAFB, 1992.

Record of Decision for 41 No
Action SttM at Wright-
Patterson Air Force Base,
WPAFB, 1998.
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IRP Site Description/Basis
Question B: Are the exposure assumptions, toxicity data, cleanup

levels, and RAOs used at the time of the remedy still valid? References

SP8

NA
41 sites

Site soil was evaluated. The
NFA is based on the fact that
institutional controls are
already in place and a removal
action that mitigates threats to
human health and the
environment.

ARARs/TBCs: None listed in the ROD. Soil samples collected in 1988 after two
transformers were found to be leaking showed PCB contamination at the site with
concentrations ranging up to 42 ppm. After the transformers were removed, contaminated
soil was excavated.

Land Use/Exposure Assumptions: Land use is designated as industrial.

Toxicity Values: A risk assessment was not conducted for this site. After excavation of
contaminated soil, confirmatory samples were collected. It was concluded that SP8 is not
expected to pose significant risks to public heath or the environments because PCB
concentrations on site were less than the regulatory criterion of 10 ppm for a residential
scenario.

RAOs/Cteanup Goals: No RAOs were specified because it was concluded that no action is
necessary to protection of human health and the environment under current and future land
use plans.

• Final Report Wright-Patterson
AFB, Spill Sites 6 & 8,
USACOE, 1991.

• Record of Decision for 41 No
Action Sites at Wright-
Patterson Air Force Base,
WPAFB.1998.

m These sites were categorized as NA sites with the condition that land use remain restricted.
AEA = Atomic Energy Act.
AF = Adherence Factor,
ARAR = Applicable or Relevant and Appropriate Requirement.
ATSDR = Agency for Toxic Substances and Disease Registry.
BGS = Below ground surface.
BMP = Basewide Monitoring Program.
BRA = Baseline Risk Assessment.
BS = Burial Site.
BUSTR = Bureau of Underground Storage Tank Regulations.
CDA = Chemical Disposal Area.
CERCLA = Comprehensive Environmental Response, Compensation, and liability Act.
COPCs = Chemicals of potential concern.
CTE = Central Tendency Exposure.
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41 No Action SK»§(1)

Wright-Patterson AFB, Ohio
Pag« 33 of 34

DAF 'Dilution Attenuation Ftctor.
DRMO •CHfaiftomt
EE/CA • Engineering Eva/uatavCoef Anarydi.
EFDZ • EtrtW»/ DtyMM/ Zoo*
£00 • EiptowVt Ordninet Di$poul.
EPA • Envlronmtnltl Protection Agtncy.
EM • Ecofogkxl AM Au*$mtnt.
FT • fIn Tnlnlng.
HHM mHumtnHttUhHtkAutumtnl.
HI 'Haztrdlndtx.
HP • Centra/HMftng Plant.
/Cs ' InttlMtonil Control*
IFtP = Instillition Reatontton Progrtm.
LF * UndHII,
mpjkg = Milligram^) ptr kttogrtm.
NFA * No Furthtr Action.
NPDES = National Pollution Discharge Elimination System.
NRC •• Nudaar Regulatory Commlailon.
NUC • Deactivated Nudeer Reactor.
OU 'Operable Unit
PAH • Polyaromatlc Hydncartion$.
PCS • Polychlorlnated biphenyl,
pom • Parti per million.
PRQi • Preliminary Remediation Qoali.
RAO • Remedial Action Objective,
RBC • Risk-Bated Concentration!.
RCRA • Resource Conservation and Recovery Act.
Rl 'Remedial Investigation.
RME B Reasonable Maximum Exposure.
ROD = Record ol Decision.
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SA = Surface area.
SP = Spill Site.
SSL = Soil screening level
SSRAP = Site Specific Remedial Action Plan..
SVOC = Semlvolatile organic compound.
TBC =Tobe considered.
TCE = Trichloroethylene.
TIC = Tentatively Identified Compounds.
TPH - Total Petroleum Hydrocarbons.
TSCA = Toxic Substances Control Act.
USAF = U.S. Air Force.
USEPA = U.S. Environmental Protection Agency.
UST - Underground storage tank.
VOC = Volatile organic compound.
WPAFB = Wright-Patterson Air Force Base.
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Figure 7-1. Location of IRP Sites in
Areas A and C - 41 Sites ROD.
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8.0 Five-Year Review for the Groundwater Operable Unit

The GWOU ROD (WPAFB, 1999) addresses the remedial action for groundwater, surface water,

and sediment at WPAFB. The GWOU ROD also addresses areas affected by off-site migration

of contaminants from WPAFB. The GWOU ROD does not include unsaturated soils at the

identified OUs and the individual sites within the OUs. This media was addressed in previous

RODS as discussed in Section 3.0 through 7.0. The GWOU is monitored under the BMP/LTM
Program

The objective of this five-year review is to determine whether the remedial actions implemented

for the GWOU remain protective of human health and the environment. BMP/LTM

groundwater data for those ROD sites previously presented and evaluated will be summarized in

this section to provide a complete review of the GWOU.

WPAFB is not scheduled for closure under the Base Realignment and Closure Program;

therefore, land uses are expected to remain, as noted, in the individual RODs and Land Use

Control Plan (Shaw, 2006). In the future, if portions of WPAFB are sold for residential

development, for example, the appropriate land use would need to be evaluated for those specific

applications.

8.) Site Chronology
A chronology of important and relevant dates for the GWOU is provided in Table 8-1.

8.2 Background
As part of the IRP, WPAFB grouped 68 individual sites into 11 geographically based source

OUs. Groundwater, surface water, and sediment contaminants from each of the 11 OUs, and

groundwater contaminants that are not attributable to a known source on the Base, were

combined to form the GWOU for removal activities under the BMP. The Final Site Specific

Work Plan for Remedial Design Tasks (IT, 1995a) presented a conceptual model of the GWOU

and defined the boundaries of the GWOU as follows:

Upper boundary - the water table surface (including the vertical zone of seasonal water
table fluctuations)

Lower boundary - first occurrence of bedrock at the base of the alluvial aquifer
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Horizontal boundaries - within die confines of WPAFB and areas affected by off-site
migration of contaminants from WPAFB.

The GWOU definition includes the following four important points:

L The GWOU is limited to the coarse-grained glaciofluvial deposits known collectively
as the Great Miami Buried-Valley Aquifer System. This aquifer system has been
designated a sole-source aquiier as defined under Section 1424(e) of the Safe Drinking
Water Act (SDWA). The area limestone and shale bedrock is not considered a viable
aquifer. Therefore, the bedrock does not represent a viable mechanism for
contaminant transport or exposure; to receptors.

fa". The GWOU is bounded by the water table. Surface water, however, is also included
in the GWOU primarily because it presents similar issues to groundwater in the
geographic OU strategy.

iii. The GWOU does not include unsaturated soils within current IRP site boundaries.

iv. The horizontal boundaries of the GWOU are limited within the confines of WPAFB,
with the exception of the known off-site plume at the southwest boundary of Area C,
previously included in OU5.

&ZI I ffsftw y of Conttnilnttion
WPAFB's history as a military installation dates from World War I. When the United States

entered World War I in 1917, three military installations were established in the Dayton area.

Two were located at what is now WPAFB. Wilbur Wright Field was established as a pilot

training school along the site of WPAFB's present flightline. Immediately adjacent to it was the

Fairfield Aviation General Supply Depot, a centralized depot that provided logistical support for

the Signal Corps aviation schools in the Midwest After World War I, these two air bases

became a single installation known as the Fairfield Air Depot The highly skflled and specialized

work force retained after World War I had a continuing effect in establishing the depot as a

major center for testing and maintenance of military aircraft The third military installation

established in 1917 was McCook Field, located approximately four miles south of the other two

installations. It served as the engineering division of the Army Air Service.

By 1924, die facilities and die runway space at McCook Filed were becoming too small for die

new, larger aircraft hi 1927, a new aerodrome and state-of-the-art research facilities were

constructed at Wright Field on land purchased and donated by citizens of Dayton. Wright Field

was an expanded home for research activities at McCook Field. In 1931, die Fairfield Air Depot
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was renamed Patterson Field. By 1948, Wright and Patterson Fields were merged to form

WPAFB.

WPAFB currently has a number of missions critical to national defense. A primary mission is

the development and acquisition of all existing and new aircraft and weapons systems for the AF.

This function is managed through the Aeronautical Systems Center. WPAFB is the headquarters

of the Air Force Materiel Command, which oversees the Air Force's worldwide logistics system.

It is the home of Headquarters Air Force Research Laboratory; Wright Research Site, a major

research complex, the Air Force Institute of Technology, the center of Air Force graduate

education, WPAFB Medical Center; the National Air Intelligence Center, and the U.S. Air Force

Museum. Base operating support is provided by the 88th Air Base Wing.

Current and historical operations that have occurred in Areas A and C include:

• Aircraft and vehicle fueling.
• Aircraft and vehicle maintenance.
• Runway and aircraft deicing.
• Munitions and explosive ordnance disposal.
• Warehousing and storage.
• Small arms training.
• Steam and electrical generation.
• General site maintenance (roads, mowing, etc.).
• Miscellaneous disposal.
• Office operations and classroom instruction.

Area B encompasses approximately 2,800 acres, contains a complex of buildings and three

runways that are no longer utilized for flying except occasionally when aircraft are flown in for

exhibition at the Air Force Museum. Current and historical operations are oriented more toward

industrial usage in general, primarily research and development in particular.

Investigations conducted at the source OUs indicated the presence of several groundwater

contaminants in various locations throughout the Base. These contaminants, primarily VOCs,

occur both as definable plumes arid as isolated occurrences.

8.2.2 Initial Response
Initial response actions were conducted at many source OUs to prevent further migration of

contaminants to groundwater. A discussion of initial response actions at the source OUs are

provided in Sections 3.0 through 7.0. In addition, at LF5 an extraction well (EW-1) and a
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groundwater treatment system (GWTS) was installed in 1991 at OU5 to intercept contaminated

groundwater, prior to it leaving WPAFB. This area is also known as Anther Action Area (FAA)

A and is discussed in Section 8.3 .2.

Initially, crater produced by EW-1 was treated for removal of VOCs at a temporary groundwater

: system, while a permanent GWTS, was approved and constructed. The GWTS began

operation in July 1992 and is still in operation. EW-1 and the GWTS are located along the

western boundary of LF5 (Figure 8-1). Groundwater is extracted via a single pump in EW-1.at a

rate of approximately 700 gpm. The resultant capture zone prevents contaminants from

migrating off site. The GWTS consists of an aerated tank system design that includes:

• Two three-chamber 20,000-galIon rectangular aeration tanks.
• One 4,000-gaUon degas/discharge tank.
• Six 500- cubic feet per minutes (cfrn) aeration blowers (one for each chamber).
• Air diffusion network (66 dome diffusers per chamber).
• Two variable-speed exhaust blowers (one on-line/one standby).
• Two 1,000-cfm vapor-phase carbon adsorbers.
• Distributed control system for system operation and monitoring.

The treated groundwater is discharged to the Mad River or West (Lower) Twin Lake.

There is also an off-site action implemented by the City of Dayton that serves to control

migration of contamination. Within the Huffman Dam Wellfield, two wells (P-65 and P-71)

located downgradient of the OU5 contamination plume would likely intercept groundwater not

within the capture zone of EW-1. Groundwater extracted from these two wells is treated via air

stripping by the City of Dayton. This system, operated by the City of Dayton, is independent of

WPAFB efforts at controlling further migration of the chlorinated VOC plume. To WPAFB's

knowledge, groundwater has always met MCLs at the Huffman Dam wen locations.

A23 Bt$* for T&ng Action
The basis for taking action at the GWOU was due to the presence of hazardous substances that

may present an imminent and substantial endangerment to public health, welfare, or the

environment, if the response action selected in the ROD was not implemented. During the risk

assessment for the GWOU, twenty-five COPCs were identified, and are listed in Table 8-2. The

risk assessment, based on a current exposure scenario, indicated that in several areas the

carcinogenic risk for COPCs exceeds 1 x 10~* and non-carcinogenic risk exceeded a hazard index

(HI) of 1. A detailed discussion of the risk associated with exposure to contaminants in the
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'
GWOU can be found in the GWOU ROD, Current Conditions Human Health Risk Assessment

(CCRA), (IT, 1997a) and the Future Conditions Human Health Risk Assessment (FCRA) (IT,

1998b).

8.3 Remedial Actions

&3.f Remedy Selection -'....
The remedial actions implemented at the GWOU addresses the principal threats to groundwater

at WPAFB by treating the most highly contaminated areas of groundwater and those areas of

contaminated groundwater most likely to migrate off-site. The GWOU ROD does not include

unsaturated soils at the identified OUs and the individual sites within the. OUs. This media was

addressed in previous RODS as discussed in Section 3,0 through 7.0. The ROD for the GWOU

is the sixth for sites at WPAFB.

8.32 GWOU Remedial Action Objectives
The following RAOs were developed to mitigate the risks posed to human health and the

environment: .

• Return useable groundwater to its beneficial use within a reasonable timeframe.

• Prevent off-site migration and ingestion of inorganic COPCs in groundwater that
exceed the RG.

• Prevent off-site migration and ingestion of organic COPCs in groundwater that exceed
the RG.

• Monitor groundwater areas that exhibit sporadic (spatial or temporal) exceedences of
theRG.

The RG for inorganic COPCs is the MCL or background, whichever is greater. The RG for

inorganic COPCs that do not have an MCL is the background concentration. The RG for organic

COPCs is the MCL. If the COPC does not have an MCL, the RG will be a cancer risk of 1x10^

or a Hazard Quotient (HQ) of 1. In addition, if the cumulative risk posed by multiple .organic

COPCs exceeds a cancer risk of IxlO"4, or an HI of 1, the RG will be cumulative cancer risk of

1x10"*, or an HI of 1, whichever is less.

The selected remedy for the GWOU is:

• Continue current groundwater extraction, treatment and discharge at the WPAFB
property boundary in OUS, and continue LTM in this area. This area has been termed
"FAA-A".
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• In-situ chemical oxidation in the area near SP1 1 and monitoring. This area has been
termed TAA-B".

• Areas to be monitored during the BMP/LTM Program, for the remainder of the
GWOUare:

- Areas that exceed MCLs for organic COPCs, but do not exceed the target risk
range of Ixlff4 to 1x10*.

- Areas that exceed a cumulative cancer' risk of 1x10"* or a HI of 1 for organic
COPCs, but do not exceed MCLs.

- Areas exceeding RGs (MCLs or background) for inorganic COPCs.

- Areas with existing remedies in place (OU1 and OU2).

• Access restrictions to limit access to groundwater.

• No Action for surface water and sediment Surface water will continue to be
monitored in accordance with WPAFB's NPDES permit for stonnwater.

The bulk of the GWOU is located within an active military installation with limited access. This

access restriction is applicable to die installation of private wells and new public water supply

weUfields. Public water supply wells will require approval from die State of Ohio prior to

installation. WPAFB will control die installation of private wells.

The remedy for the GWOU includes the continued operation of the extraction system and GWTS

at FAA-A, in situ chemical oxidation at FAA-B, and LTM. In addition, the ROD recommended

a pilot test to determine the effectiveness of in situ chemical oxidation at FAA-A to reduce the

time necessary to achieve RAOs. The remedial action at FAA-A was implemented immediately,

and there was no disruption (aside from routine O&M) in the operation of the extraction well and

GWTS. A description of the GWTS is provided in Section 8.2.2. The remedial action at FAA-B

was implemented hi October 1999. A description of the remedial actions and the BMP/LTM

Program are provided in die following sections.

FAA-A is defined as die region extending from approximately the eastern boundary of LF5,

across the Miami Conservancy District Huffman Preserve property, to the Huffman Dam

WellfieW, west of Huffman Dam (Figure 8-1). This area covers approximately 155 acres.

Groundwater through portions of this area is contaminated with the VOCs TCE,
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tetrachloroethylene (PCE), and VC. The plumes of these contaminants were delineated during

the OU5 RI (IT, 1995b) and the continuing BMP/LTM Program. The GWTS has been capturing

and treating contaminated water since it, was installed in 1991.

The remedy for FAA-A was to continue the groundwater extraction/treatment/discharge, and to

evaluate ait in situ remediation technique (chemical oxidation) to potentially reduce the time

necessary to achieve the RAOs. During June and July 2000, a permanganate injection pilot test

was conducted in the vicinity of EW-1 to oxidize chlorinated ethenes (PCE, TCE, and

dichloroethylene [DCE]), and to observe the remedial effects. The pilot study consisted of

injecting a permanganate solution into one existing MW (CW05-085), and one new well

(TTW-01) with EW-1 turned off. A total of 4,800 gallons of permanganate solution was injected

into CW05-085, and 5,400 gallons of solution was injected into TTW-01. A residence time of

approximately 6 weeks was allowed from the first injection before EW-1 was restarted. After

the injections into each well were completed, surrounding MWs were sampled for field

parameters to observe the permanganate plume movement. The last sample of the test was

collected on July 13, 2000. Immediately after the injections, VOC concentrations in wells

CW05-085 and TTW-01 went to below detection limits. During subsequent OU5 BMP/LTM

sampling events, the VOC levels in wells CW05-085 and HD-11 (located immediately

downgradient of TTW-01) have fluctuated. However, VOC concentrations in wells CW05-085

and HD-11 appear to have stabilized at concentrations consistent with those detected prior to the

injections. Results of the pilot test indicated that using potassium permanganate can reduce

contaminant concentrations in the vicinity of EW-1. The pilot test impacted only a small portion

of the aquifer, and therefore, TCE concentrations rebounded. If a full-scale system were

implemented, multiple injections of permanganate in the vicinity of EW-1 would be necessary to

treat the entire contaminated zone in that vicinity. It is unlikely that this scenario will occur. For

a complete presentation of the test, please see the Final Report, Further Action Area-A

Treatability Tests, WPAFB, Groundwater Basewide Monitoring Program (IT, 2001a).

8.3,33 FAA-B Remedy Implementation

FAA-B is located in Area B, between 10th and 11th Street, just west of Skyline Drive, in the

vicinity of a drum storage area at WPAFB (Facility 92). The area was originally identified

during an investigation of SP11 (discussed in Section 7.0) when VC was detected in the

groundwater upgradient of the drum storage area. The area was named FAA-B in the

Engineering Evaluation/Cost Analysis (EE/CA) (FT, 1999a). FAA-B was further investigated in

1996 during the BMP field activities to fill data gaps. The BMP investigation showed VC to be
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present in groundwater above the MCL, with a maximum detected concentration of

200 |ig/L. The plume was estimated to be approximately 400 ft long by 200 ft wide, and

extended from the water table to near the bedrock surface at a depth of approximately 33 ft.

Bedrock in this area occurs at depths ranging from 20 to 36 ft bgs, and is overlain by clay and

silt-rich till with some discontinuous sand and gravel stringers. The soils hi the upland areas of

Area B have been classified as aquifer "Layer 1" in the "Hill" area. Characteristics of these soils

include hydraulic conductivities that range from 0.0003 to 0.2 ft per day and are considered

zones of low groundwater flow (IT, 1997d). The unconsolidated material pinches-out as the

bedrock rises to the east from SP11. In October 1999, a baseline characterization was performed

to better define the nature and extent of contamination. A treatability test was also conducted

during this timeframe to test the effectiveness of three in situ remedial techniques (Fenton's

reagent, potassium permanganate, and hydrogen injection) for remediation of the contamination

found in the subsurface of FAA-B.

The following conclusions were reached based on the results of the baseline characterization and

the treatabitity studies (IT, 200 Ib):

• Contamination of groundwater and soil was delineated. The source area for
groundwater contamination at FAA-B appears to correspond to soil contamination
present hi the area. Groundwater gradients and preferential pathways provided by the
sand of the upper water bearing zone has assisted in the distribution of the
contaminants. Soil contamination is limited to an area between the Facility 92
concrete pad and MW03.

• The contaminants identified include TCE, PCE, DCE, and VC

• Injection of hydrogen appears to stimulate the anaerobic degradation of VC and other
chlorinated hydrocarbons present in the groundwater.

• Fenton's Reagent will successfully degrade TCE and its degradation byproducts in
groundwater.

• Groundwater samples collected in the close proximity of permanganate injection
points indicated a measurable decrease of total VOCs hi groundwater. However,
uptake of potassium permanganate by the natural organic material appears to be a
limiting factor in future application of this technology at FAA-B. Delivery of the
amounts of potassium permanganate required to provide for the natural organic uptake
of material would be difficult.

• Additional actions may be necessary to remove the contaminated soil, which appears
to be the source for groundwater contamination. This soil is too shallow for Fenton's
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reagent injection and has too high an oxidant demand for permanganate injection.
Therefore, excavation of the soil may be the most prudent course of action.

• Post-injection sampling shows VOC contaminants to be present in groundwater at
concentrations exceeding the MCL, the remedial action goal for FAA-B.

Because the concentrations of organic compounds in groundwater following the treatability tests

exceeded the RG, further actions were required at FAA-B. Although post-test sampling showed

that in situ chemical oxidation is marginally feasible for the localized destruction of chlorinated

organics in the groundwater at FAA-B, the presence of chlorinated organics in the vadose zone

provides a continuing source of contamination to the groundwater. Source removal (excavation

of contaminated soil down to the water bearing zone and disposed at an offsite landfill) was

recommended. On October 24, 2000, WPAFB excavated approximately 200 cubic yards of

contaminated soil. Groundwater monitoring continued under the BMP/LTM.

8.3.33 Implementation of the Long-Term Monitoring Program
The BMP/LTM Program for the GWOU began in April 1998 under the BMP in accordance with

the MW network and analysis recommendations presented in the BMP EE/CA, Appendix A:

BMP Groundwater Monitoring Plan (IT, 1999a). Field activities were conducted in accordance

with the Site-Specific Work Plan for Remedial Design Tasks for the BMP (IT, 1995a), and the

IRP Project Work Plan (ES, 1991).

The baseline BMP/LTM data set is used to evaluate trends in the organic and inorganic COPCs

in groundwater at sampling locations throughout WPAFB. The entire groundwater MW network

for the BMP/LTM Program is presented in Table 8-3 and on the Basewide map (Plate 1).

Objectives of the BMP/LTM Program are:

• Provide data to monitor past detections of inorganic COPCs above the MCLs at
WPAFB that do not appear to form congruent contaminant plumes.

• Provide data to monitor areas of groundwater at WPAFB that exceed MCLs for
VOCs.

• Provide monitoring to verify progress of ongoing remedial efforts in accordance with
the RODs at OU1 and 2.

• Provide monitoring data in accordance with the recommended action for FAA-B to
evaluate 1998 conditions.
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• Provide monitoring data to determine whether attenuation processes have reduced
VOC concentrations since initial RI data was collected at OU3, 4, 8, 9 and 10.
This monitoring was conducted at locations which are not associated with existing
remedial actions or remedial actions proposed in the EE/CA.

The baseline BMP/LTM data will be compared to historic data collected during RI and other site

investigation activities.

A14 System O*M
U4I FAM
The UWis at LF5, within FAA-A, is the only operating remedial action monitored under the

GWOU. Routine O&M activities include:

• Monitoring the GWTS influent and effluent
• Monitoring the GWTS exhaust stack for de minimus air emissions.
• Monitoring the GWTS aeration chambers.
• Monthly water level monitoring in MWs.
• Daily flowrate for EW-1.

*3A2 FM-B
O&M activities at FAA-B consist of LTM under the BMP/LTM Program.

UA3 reminder o< the GWOU
MWs in the BMP/LTM Program do not have an ongoing maintenance program but are repaired

on an as^needed basis. Typical repairs or refurbishing to the GWOU MWs and dedicated pumps

consist of the following tasks:

• Repair well pads.
• Replace damaged flush-mounted well vaults.
• Replace damaged above-ground well casings.
• Replace or restamp worn brass surveys/identification markers.
• Tree and brush removal.
• Damaged pump replacement or repair.
• Tubing replacement.
• Redevelopment of wells.
• Basewide painting of MWs is conducted by WPAFB grounds maintenance.

8A Progress Since the Last Five-Year Review
This section is not applicable to the GWOU. This is the first review for the GWOU remedy.
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8.5 Five-Year Review Process
The five-year review was completed following USEPA's Comprehensive Five-Year Review

Guidance (EPA 540-R-01-007). This section provides a summary of the process used for the

five-year review for the GWOU ROD.

8.5.1 Administrative Components
The five-year review process was initiated by the WPAFB IRP office. The five-year review

process is managed by the WPAFB IRP office with regulatory oversight by USEPA and OEPA.

The review schedule was established by the review team and included the following

components:

• Community Involvement.
• Document Review.
• Data Review.
• Site Inspection.
• Deed Review.
• Five-year Review Report Development and Review.

\ 8.5.2 Community Involvement
|

WPAFB provided a copy of the Draft Second Five-Year Review Document to the base

Environmental Advisory Board (EAB) for a 30-day review period (16 November 2005 to 16

December 2005). No comments were submitted by the EAB. A notice for formal public review

was placed in the Dayton Daily News, and conducted (dates to-from). Comments received from

the public, and their response, are provided hi Appendix B. A copy of the CERCLA Five-Year

Review Report will be added to the Administrative Record at me WPAFB IRP office, as well as

the Information Repository located at Wright-State University, 3640 Colonel Glenn Hwy,

Dayton Ohio.

8.5.3 Document Review
The five-year review consisted of a review of the following documents:

• Record of Decision Groundwater Operable Unit Groundwater Basewide Monitoring
Program (WPAFB, 1999).

• Final Report on Treatability Studies Conducted at FAA-A (IT, 2001a).

• Final Report on Treatability Studies Conducted at FAA-B (IT, 2001b).

• Long-Term Monitoring Reports (Shaw, 1998-2004).

• Monthly Progress Reports for LF5 and the GWTS (Tetra Tech, 1999-2004b).
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i-^i
Quarterly Cleanup System Performance Reports for O&M ofLFs 1, 2. 5, 6, 7, 9 and *'*
11. and Spill Site 11 (Terra Tech, 1999-2004c).

8S4
UA1
Overall, concentrations of VOCs are declining at FAA-A. Although the following discussion

notes those wells where there have been exceedences of die MCL, concentrations of VOCs at the

majority of the wells at FAA-A remain below the MCL. Metals are sampled every April under

the BMP/LTM Program. All metal concentrations have historically been below their respective

RGsatFAA-A.

Historically, wells CW05-055, CW-05-085, and HD-11 have had die highest concentrations of

TCE (Figures 8-2 through 8-4) at FAA-A. As reported in die April 2004 BMP/LTM Report

(Shaw, 1998-2004), TCE concentrations exceeding the MCL (5.0 ug/L) were detected at wells

CW05-O85 and HD-11 at concentrations of 38 ug/L and 7.4 ug/L, respectively. The

concentration of TCE at well CW05-055 has remained below die MCL since the October 2003

BMP/LTM sampling event Well MW132-S has seen detections of TCE ranging from 20.6 ug/L

to 40 ug/L since 1992 (Figure 8-5). and remains above the MCL. At well CW10-055

(Figure 8-6). the concentration of TCE is decreasing while die concentration of 1,2-DCE is

increasing, possibly indicating die active degradation of TCE to 1,2-DCE.

Hutorically, PCE has been detected at downgradient wells MW131-S, MW132-S, and HD-12S

since at least 1993. PCE has been below the MCL at these wells since approximately September,

1995 (Figure 8-7). (Shaw, 1998-2004).

To date, total 1,2-DCE has been delected at concentrations below die MCL (70 ug/L) in

10 wells. The last time die total 1,2-DCE concentrations exceeded the MCL was in 1994. This

red at well MW131M at a concentration of 74 ug/L (Figure 8-7).

VC was detected above the MCL (2 ug/L) at well MW131M (5.8 ug/L) in April 2004 (Shaw,

1998-2004). Well MW131M has had VC concentrations exceeding the MCL since 19%, with

the highest detection, 22 ug/L, occurring in April 1999.

Typical O&M associated with die GWTS has consists of conducting daily, weekly, monthly and

quarterly inspections. Specific O&M tasks and repairs completed over the previous five years

include:
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• Installed new pump motor on extraction well EW-1.

• Installed new pump motor for the temporary air stripper.

• Replaced pump at GWTS due to scaling - replaced discharge line from Nalco bulk
tank.

• Drained and cleaned aeration chambers.

• Pulled the pump and pump drive.shaft on EW-1 for repairs. The shaft was sheared off
and deteriorated.

• Removed and repaired short variable speed drive.

• Installed new feed pump in GWTS.

• Conducted pump test August 2001.

• Painted system.

• Repaired intercommunication system controller.

• Replaced heat trace and surge protectors.

8.5.42 FAA-B

At FAA-B, VC is the primary COC. VC concentrations have decreased in all wells since the

post-injection sampling event in April 2000. The graphs presented in Figures 8-8 through 8-11

indicate that VC concentrations remain above the MCL at all MWs (with the exception of

SP11-MW02) with the highest concentration occurring in well SP11-MW03 at 80 u,g/L.

The April 2004 concentration of TCE in well SP11-MW03 (8 u,g/L) is the only other VOC

detected above an MCL. Concentrations of 1,2-DCE have decreased to or remained below the

MCL in all wells. In well SP11-MW02 (Figure 8-9) a gradual increase in 1,2-DCE is occurring,

though it is not clear whether there is a corresponding decrease in TCE.

Wells SP11-MW07, -MW08 and -MW09 have also had consistent detections of VC since they

were installed in October 1999 (Figures 8-10 and 8-11). However, the concentrations of all other

VOCs are now below their MCLs or continuing to decline. Studies have shown that this upland

shallow till aquifer with discontinuous sand stringers does not pose a contaminant transport risk.

8.5.43 Basewide Long-Term Monitoring
The following sections discuss the analytical results from the basewide sampling events dating

back over the past five years. Data are presented in the same format used in the annual
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BMP/LTM reports, i.e., by each OU or investigation area. The BMP/LTM data discussed here

pertain to all groundwater monitored under the BMP/LTM Program, with the exception of OU1.

Results of groundwater monitoring at the SCOU and affiliated with the OSOU are discussed in

Sections 3 and 4, respectively.

Overall, the majority of wells monitored under the BMP/LTM Program exhibit VOC

concentrations either below their respective MCLs or have VOC concentrations that are.

declining. For the sake of brevity, the discussion presented below focuses on concentration

trends for wells that have a history of VOCs above MCLs. These wells represent a minority of

the wells monitored at WPAFB. Figures 8-12 through 8-29 are graphs from OUs 2-5,7,10, and

11, of historical groundwater VOC analytical data collected through April 2004 for wells where

chemicals of primary concern have a history of exceeding MCLs. In the legend of each graph,

the MCL concentration is noted for die VOCs of concern detected at that well location.

PCE was delected slightly above the MCL (S ug/L) in well NEA-MW27-3I (S.6 ug/L) in April

2004 (Shaw, 1998-2004). PCE concentrations have steadily decreased since the April 2000

g event (23 ug/L), with die lowest historical concentration occurring in April 2004

(Figure 8-12). TCE has always been, and continues to be, below the MCL in this well.

Although TCE has been detected above the MCL during previous sampling events in well NEA-

MW34-2S, VOCs were not detected in this well during a recent sampling event (Figure 8-12).

Metals are sampled every April under the BMP/LTM Program. Concentrations are historically

below RGs with the exception of chromium. Concentrations of total chromium in well NEA-

MW24-2S over the last five years have ranged from a high of 5,900 ug/L (April 2002), which

exceeds the RG of 100 ug/L, to 19 ng/L (April 2000). In April 2004, the concentration of

chromium in this well was 870 ug/L. Dissolved chromium however, has consistently been

below detection levels over die past five years. The elevated chromium levels in well NEA-

MW24-3S are likely due to turbidity and suspended solids rather then site related activities.

Historically, both TCE and total 1,2-DCE have been detected at low concentrations (less than

4.0 ug/L) in OU3 wells LFI2:MW15A, 05-DM-123S-M, and 05-DM-123I-M (Figures 8-13

duough 8-15). This remained true for die April 2004 sampling event where all detected VOCs

were below MCLs (Shaw, 1998-2004). LF12:MW15A, which historically had concentrations of

TCE that averaged 2.0 ug/L from January 1994 to October 2002, was abandoned in November
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2003 (the well was damaged in the winter of 2002 and was not replaced). A notification letter

indicating the rationale for well abandonment was sent to OEPA and USEPA in September 2003.

Metals are sampled every April under the BMP/LTM Program. All metal concentrations have

historically been below their respective RGs at OU3.

Of/4

Historically, four OU4 wells (-MW-02B, -MW-03B, -MW-03C, and ^MW-12B) have

consistently had TCE concentrations above or. near the MCL. However, as seen in Figures 8-16

through 8-18, all indicate a consistently decreasing TCE concentration. The highest

concentrations of TCE were detected in 1993 in all four wells.

During the April 2004 sampling event, TCE was detected above the MCL (5 u,g/L) at one of the

eight monitoring locations (Shaw, 1998-2004). Well OU4-MW-02B had a concentration of

8.2 U-g/L. TCE concentrations in wells OU4-MW-03B, -03C, and -12B (4.4 u.g/L, 4.6 ng/L, and

4.3 |ig/L respectively) were detected below the MCL and remained consistent with recent

sampling events

PCE was detected above the MCL (5 u,g/L) at well OU4-MW-12B (14 ng/L) during the April

2004 event (Shaw, 1998-2004), and continues along an upward trend that began in 1998. PCE

was first detected in this well in April 1998 at 1.2 u,g/L and has been above the MCL since April

2000. Although this well is downgradient of LF3, the RI investigation of this area did not

confirm the landfills as a source of contamination. PCE has historically not been detected in any

of the other wells at OU4.

Since 1998, total 1,2-DCE has been detected at varying concentrations below the MCL (70 jig/L)

in six of the OU4 wells (BMP-OU4-1B-60, -MW-02A, -MW-02B, -MW-03B, -MW-03C, and

-MW-12B). The highest detected historical concentration (9.7 u,g/L) occurred in well

OU4-MW-02A in October 1999 (Figure 8-16). Similarly, the highest concentration of total

1,2-DCE detected during April 2004 (2.9 fig/L) was found in well OU4-MW-02A. The

concentration of 1,2-DCE at all OU4 wells is below the MCL and trending downward.

OU8

Concentrations of TCE, 1,2-DCE, and benzene have historically been, and continue to be, below

their respective MCLs (Figures 8-19 and 8-20). During the April 2004 sampling event, VOCs

were detected in only one of the four monitoring locations (CW03-77) (Shaw, 1998-2004).
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VOCs have been below the MCL at well CW03-77 since 1994 when TCE was detected at a

concentration of 7.4 pg/L.

Metals are sampled every April under the BMP/LTM Program. All metal concentrations have

historically been below their respective RGs at OU8.

Historically at well EPDZ4-MW06, 1,2-DCA has been detected intermittendy at concentrations

above die MCL (S ug/L) since 1994 (Figure 8-21). However, values for 1,2-DCA, benzene, and

TCE have been trending downward and are currently below their respective MCLs. Likewise at

well EFDZ9-M575, all VOCs have been declining since April 2000 and have been below MCLs

since April 2002.

Metals are sampled every April under die BMP/LTM Program. With die exception of nickel, all

metal concentrations have remained below RGs. Nickel has been elevated in bedrock well

EFDZ8-MW01 since 1999; the April 2004 value of 280 ug/L is more than twice the RG of 119

ug/L. This bedrock well was not considered significant and was abandoned in March 2005.

OU1QJCHP4)

Figure 8-22 depicts historical TCE and PCE concentrations in wells CHP4-MW01 and

23-578-M. With the exception of one measurement in April 2001 (in well CHP4-MW01),

concentrations have been declining steadily since 1999. Currently bom wells show TCE and

PCE either below, or very close to their respective MCLs.

Figure 8-23 shows die historical trends for PCE concentrations in well GR-330. As seen in the

figure, PCE concentrations are typically above the MCL, and appear to be increasing since

October 2001. The highest recent value came during die October 2002 sample event (72 ug/L),

though die April 2004 results were very similar (70 ug/L). All other VOCs detected were below

the MCLs in April 2004 (Shaw, 1998-2004). Well GR-330 is located near the WPAFB

installation boundary. Although previous investigations were unsuccessful in tracking a

potential plume coming onto WPAFB, no on-site sources of contamination could be confirmed

during investigations of this area (IT, 1996). Contaminants may be from an off-site source.

Figure 8-24 shows TCE and PCE either not-detected or clearly declining (and below MCLs) in

wells GR-333 and GR 334.
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OU10

TCE was detected near or above the MCL at 3 of the li sampling locations during the

April 2004 sampling event (Figures 8-25 through 8-29) (Shaw, 1998-2004). Historically, wells

OU10-MW-06S and -MW-21S have had TCE concentrations consistently above or near the

MCL since at least 1995. TCE appears to be declining at well OU10-MW-21S (Figure 8-28) but

remains consistently near 10 fig/L in well -MW-06S. . .

PCE continues to exceed the MCL at 2 of the 11 OU-10 sampling locations. Historically,

PCE concentrations have consistently exceeded the MCL in wells -MW-11S and -MW-25S

since 1994 (Figures 8-27 and 8-29). PCE was detected at a concentration of 4.7 ugflL at

well -MW-03S in April 2004 (Shaw, 1998-2004). Historically, this is the first time PCE has

been detected below the MCL at this location (Figure 8-25).

All groundwater samples were analyzed for methyl tertiary-butyl ether (MTBE) for the first time

in October 2000. Since that time, the only detections of MTBE have occurred at well

NEA-MW37- ID (Figure 8-25).

Metals are sampled every April under the BMP/LTM Program. All metal concentrations have

historically been below their respective RGs at OU10.

Summary
Overall, the majority of wells monitored under the BMP/LTM, Program exhibit VOC

concentrations either below their respective MCLs or have VOC concentrations that are

declining. In a very few locations, VOC concentrations have been increasing or have

consistently remained above their respective MCLs. Although these wells represent a minority

of the wells monitored at WPAFB, a summary of these areas follows:

• OU4. The concentration of PCE in well OU4-MW-12B was 14 ng/L during the April
2004 sampling event and has been increasing since 1998. This well is downgradient
of LF3. However, the RI for this area did not confirm that the landfill was a source of
contamination.

• FAA-A. The concentration of 1,2-DCE is increasing at well CW10-055. However,
the concentration of TCE is decreasing at this well, suggesting degradation of TCE
to 1,2-DCE. The concentration of TCE in well MW132-S remains above the MCL and
was detected at 7 u,g/L in April 2004. These wells are in the area of the pump-and-
treat system at FAA-A and these results are not unexpected.
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FAA-B. During die April 2004 sampling event VC concentrations remained above
die MCL in all wells. In this area, WPAFB performed a treatabih'ty test of three in-
situ remedial techniques. Conclusions of the test indicated that contaminants in the
vadose zone were providing a continued source of contamination to die groundwater.
Source removal was recommended and was conducted by WPAFB in 2000 and VOC
concentrations in general have been decreasing since die removal. The area is located
in the upland till marginal aquifer.

(Hilt (CHP4). PCE is above die MCL in well GR-330 and continues to increase.
Well GR-330 is located on the WPAFB installation boundary and contaminants in this
well are likely from an off-site source.

OUlt. PCE concentrations have ranged from approximately 8 ug/L to 12 ug/L in
wen OU10-MW 11S since 1994.

8JSAA
Recommended changes to monitoring are discussed in Section 8.8.

Personnel at WPAFB routinely inspect the site controls in place at die various sites. Therefore,

additional inspections were not necessary to evaluate die remedy. . ,

9JSJB Martina
The following personnel at the WPAFB IRP office were interviewed regarding die status of die
GWOU to determine if any additional actions or concerns had occurred:

• Kimberly Ehret - Project Manager
• Sherman Siegal - Project Manager
• Treva Bashore - Project Manager

Because these personnel concurred that no additional actions had occurred at die GWOU, and
that there were not concerns, interview summaries were not prepared.

9JB Technical Assessment
The primary god of the five-year review is to determine whether die remedy at a site is
protective of human health and die environment To provide a framework for organizing and
evaluating data and information, and to ensure that all relevant issues are considered when
determining the protectiveness of the remedy, USEPA guidance lists three questions to consider.
The questions are as follows:
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• Question A: Is the remedy functioning as intended by the DD?

• Question B: Are the exposure assumptions, toxicity data, cleanup levels and RAOs
used at the time of the remedy still valid?

• Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

The following sections provide responses to the questions for the GWOU.

8.6.1 Question A: Is the remedy functioning as intended by the decision documents?
The review of documents and the results of interviews with WPAFB IRP personnel indicate that

the remedy is functioning as intended. Concentrations of VOCs in most areas monitored at

WPAFB are decreasing and in many areas have decreased to below MCLs. In a very few areas

(OU4-MW-12B, SP11-MW02, GR-330) VOC concentrations are above the MCL and are

increasing. However, the remedy remains protective because exposure to contaminated

groundwater is prevented. In addition, the pump and treat system located at the WPAFB

boundary at OU5 will prevent off-site contaminant migration.

8.62 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs
used at the time of the remedy still valid:

A CCRA was conducted to provide estimates of potential current human health risk associated

with exposures to the groundwater (IT, 1997a). Potential future risk to human health (resulting

from movement to groundwater) and the ecological risk assessment of surface water and

sediment were evaluated in the FCRA (IT, 1998a) and in the Basewide Ecological Risk

Assessment (IT, 1999b). A detailed review of the exposure assumptions, toxicity data, cleanup

levels and RAOs is provided in Appendix A, Section A.6. A summary is provided below.

8.&2.1 Changes in ARARs and TBCs
Although there have been changes to the ARARs and TBCs, these changes do not impact the

overall protectiveness of the remedies. The MCLs were identified as chemical-specific ARARs

for several of the COPC for the GWOU. Of these values, the MCL for arsenic is now more

stringent due to its reduction from 50 ug/L to 10 ug/L (USEPA, 2002b). Regardless of the

future change in the MCL for arsenic, the LTM of groundwater and institutional controls

described in the GWOU ROD (WPAFB, 1999), continue to be protective because exposure to

groundwater is prevented. The reduction in the MCL for arsenic, however, could potentially

increase the time required for the remedy to achieve the new MCL.
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Ecological risks were assessed for major surface water bodies within WPAFB (IT, 1999b).

Although no further action was taken for the surface water and sediment in the GWOU, the

ARARs are protective because the selected remedy includes discharge of treated water to surface

water. Furthermore, there is potential for discharge of contaminated groundwater to surface

water via hydraulic connections.

Many of the criteria for surface water and sediment are more stringent than the values presented

in the EE/CA for the GWOU (IT, 1999a). Similarly, many of the benchmark values for surface

water and sediment are more stringent than the benchmark values applied hi the ecological risk

asirJUgnmt for the GWOU (IT, 1999b). Exceedences of ecological benchmarks were

acknowledged in the GWOU ROD (WPAFB, 1999). The ROD concluded that the uniformity of

chemical patterns throughout the base surface water systems and the lack of correlation of these

patterns with the activities historically conducted within the OUs seems to imply sources present

in the environment due to human activity, such as automobile or airplane exhaust, or pesticides

used for agricultural purposes rather than an OU-related source. With the exception of acetone,

neither surface water nor sediment was associated with solvent contamination that exceeds water

quality standards. Other constituents that were found to exceed water quality standards were a

variety of inorganics, phthalates, PAHs, and chlorinated pesticides. These constituents were

found relatively uniformly throughout die base and are reflective of urban environments and

anthropogenic activities and not generally associated with OU-related contamination. Although

anthropogenic sources persist at die base (e.g., automobile and aircraft exhaust), the GWOU

remedy continues to address OU-related contamination.

&C22

Hypothetical exposures to groundwater by on-base residents, on-base workers, and off-base

residents were evaluated in die CCRA and FCRA (IT, 1991 a and 1998a) with respect to various

scenarios (WPAFB, 1999).

There has been no change in assumptions associated with the use of groundwater at WPAFB.

The hypothetical receptors that were evaluated in the risk assessment are still valid and there are

no new receptors to consider. Potential exposures to groundwater associated with drinking water

or other domestic purposes continue to be prevented due to restrictions on die use of

groundwater.

As stated previously, ecological risks were assessed for major surface water bodies within

WPAFB (IT, 1999b). The evaluation focused on comparing detected chemical concentrations to
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surface water and sediment quality criteria. Uses of the surface water bodies and the potential

for exposure to surface water and sediment at WPAFB have not changed since the GWOU was

issued.

8.62.3 Changes In Toxicity Values '
The toxicity values were reviewed to determine whether slope factors and reference doses/con-

centrations that applied at the time of the remedy had changed. Several of the toxicity values

that were used in the risk assessments for current and future conditions (TT, 1997a and 1998a)

have changed since the GWOU ROD was issued. These changes, however, did not impact the

majority of the RGs because they were based on either MCLs or background concentrations.

The RGs for two COPCs, 4,4'- dichloro-diphenyl-trichloroethane (DDT) and OCDD, were

RBCs. Changes to these concentrations do not impact the protectiveness of the remedies.

Based on new guidance for dermal risk assessment (USEPA, 2004c), there were changes to some

of the factors and assumptions used to calculate dermal toxicity values. The impacts of these

changes would be expected to be minimal, especially because VOCs are the primary contributors

to risk in the groundwater.
"}

Because lead does not have a toxicity value, exposures to lead were evaluated using the IEUBK

model (USEPA, 1994b). Since the GWOU risk assessment was performed, the IEUBK model

has been updated. USEPA has also developed the Adult Lead Model to evaluate occupational

exposures to lead (USEPA, 2003b). While the models for evaluating uptake of lead in children

and adults have been updated, however, the action level for water has not changed and is

considered to be protective.

8.6.2.4 Changes in RAOs and Cleanup Goals
The RAOs are stated in Section 8.3.2. The RAOs are intended to return useable groundwater to

its beneficial use within a reasonable timeframe, prevent off-site migration and ingestion of

COPCs in groundwater that exceed the RG, and monitor groundwater areas that exhibit sporadic

exceedences of the RG.

The COPC RGs are given in Table 1 of the ROD (WPAFB, 1999) and discussed in Section 8.3.2

of this review. These values, as well as changes that have occurred in these values since the last

five-year review, are summarized in Table 8-2. As shown in Table 8-2, background

concentrations were selected as the cleanup goals for several inorganic constituents. The
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statistical procedures that were used to derive the background concentrations, presented in the
Background Technical Memorandum (IT, 1 9%) have not changed.

A&3 OuMttmftMiff^olfiflrfcifcmu^

No additional infbnnation has been identified that could call into question the protectiveness of
the remedy. .

&&4 Technical Assessment Summary .
The review of documents, ARARs, risk assessment assumptions and the results of interviews
widi WPAFB IRP personnel indicate that the remedy for the GWOU is functioning as intended.
Concentrations of VOCs in most areas monitored at WPAFB are decreasing and in many areas
have decreased to below MCLs. Although there are a few isolated incidences where VOC
concentrations are above the MCL and increasing (OU4 MW-12B, SP11-MW02, and GR-330,
die remedy for die GWOU is still protective because implemented institutional controls prevent
exposure to contaminated groundwater. hi addition, the downgradient pump and treat system
located at die WPAFB installation boundary at OU5 will prevent off-site migration of
coutaniini

There have been some changes to MCLs, toxicity values, and changes to risk assessment
guidance documents since the last five-year review as noted in Section 8.6.2. Most of these
changes do not affect the protectiveness of the remedy because die new values were less
stringent, or the remedy eliminates die pathway of exposure. However, the reduction of the
MCL for arsenic from 50 ug/L to 10 jig/L could potentially increase the time required for the
remedy to achieve die new MCL.

There is no additional information dttt calls into question the effectiveness of die remedy.

47

There were no issues were identified during the review for the GWOU.

This five-year review concluded that the remedy for the GWOU continues to be protective of
human health. Recommended changes to the BMP/LTM Program are summarized below. This
includes recommended monitoring changes previously noted in Sections 3 through 7. WPAFB is
considering die following revisions to the BMP/LTM Program:

NA3B29G64N5 Yr rto***Ttad 01_OO5YifinaLJvOB.doc



Final
Second Five-Year Review
Wright-Patterson AFB

' • ' Page 8-23

out
• Submission of a petition to optimize the current parameters and wells monitored under

the annual remedial action sampling program.

SP2.3.W(OU2)

• Deletion of monitor wells NEA-MW26-3S, OW-2, OW^, P18-1, and PlS%2.from the
BMP/LTM Program.

• Elimination of soil gas monitoring.

In addition to these changes, WPAFB will evaluate the need to continue monitoring for metals at

all GWOU wells. Prior to implementing these recommendations, changes to the BMP/LTM

monitoring program will be incorporated into a revised BMP/ LTM Plan and submitted to the:

regulatory agencies for review and approval.
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Table 8-1
Site Chronology - Grpundwater Operable Unit

Wright-Patterson AFB, Ohio

Event

Initial Response Action - Groundwafer extraction and
treatment at OU5

BMP Field Investigations

BMP Groundwater Flow and Transport Modeling

BMP Risk Assessments

BMP EE/CA

Remedial Action (FAA-A)

Remedial Action (FAA-B)

Baseline Groundwater Sampling

Remedial Action (Long-Term Monitoring)

Date

1991 (ongoing)

1996

1997

1997

March 1999

1 991 and currently ongoing

October 1999

April 1998

1999 (ongoing)

BMP = Base Wide Monitoring Program.
EE/CA = Engineer Evaluation/Cost Analysis.
FAA = Further Action Area.
OU = Operable Unit
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TabtoS-2
Contaminants of Conoam Ramadlatton Qoala

Wrlght-Patteraon AFB, Ohio
Paga1of2

InorgmteCOCa

Aluminum

Antimony

Arsenic

Barium

Chromium

Cobalt

Copper

Lead

Manganese

Nickel

Selenium

Thallium

Vanadium

Zinc

MCL
(MOt)

•

e
1*')
2000

100

•

1300

15

•

100<»

50

2

•

•

•teuMfflarilAA

QoilLtytrl
UftJI
rim

(WL)

12000

40

10»'»

2000

309

13

1300

20

707

119

50

2

30

115

•̂ afftaifila îfiit

OM! Source

Background

Background

MCL

MCL

Background

Background

MCL

Background

Background

Background

MCL

MCL

Background

Background

RMiMtlMktii
QoalLaytrl

VaNey
0**)

19900

32.2

10*')

2000

100

24.8

1300

55.5

1640

137

50

3.1

56

271

BaMHaMiaBHfMt

Goal Source

Background

Background

MCL

MCL

MCL

Background

MCL

Background

Background

Background

MCL

Background

Background

Background

BMH^MaaLhonMisvomon
OoalLaytra

Valley
(MfrD

960

36.9

ir>»

2000

100

50

1300

15

134

1000)

50

2.6

4.2

10.7

DMBaV^MAfiA

QoeJSouroe

Background

Background

MCL

MCL

MCL

MDLM

MCL

MCL

Background

MCL

MCL

Background

Background

Background

DAflfeMMaa^Mt.

OoelUyerl
VeNey
(MOD

1290

6

100

2000

100

6

1300

15

184

100W

60

2

50

12.6

BMH Îfâ lfl

QoeJSowoe

Background

MCL

MCL

MCL

MCL

Background

MCL

MCL

Background

MCL

MCL

MCL

MDLO

Background
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Organic COCs

Benzene

1,2-DCA

1,2-DCE

Ethylbenzene

PCE

Toluene

TCE

Vinyl Chloride

Xylenes

Bis(2-ethylhexyl)phfrialate

4,4-DDT

OCDD

Remediation Goal
All Layers

(W/L)

5

5

70

. 700

5

1000

5

2

10000

6

20

0.045

Remediation Goal
Source

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

risk-based )̂

risk-based!*)

Values that have changed since the ROD was Issued are shown In bold.
MThe MCL for arsenic Is Wyg/L, effective as of February 22,2002. The date by which systems must comply with this MCL is January 23,2006.
®MCL not available and compound was not detected In background data set
<3>The Ma for nickel was remanded on February 9,1995. See Section 8.6.2.
WMCL not available; remediation goal based on 1x10* cancer risk.
MDL = Method detection limit.

fjg/L = Micrograms per liter.
= MCL not available.

COC = Chemical of concern.
MCL = Maximum contaminant level.
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Numb* of
ATM

COFCa
Mortal) Layer -DEL

AII1

1
2

3

4

S

e
7

8

9

10

11

12

13

14

15

16

17

18

22

23

24

LF08-MW02A

LF08-MWQ2C

LF08-MW06B

IFOft-MWOeA

LFOt-MWOBB

LFOB-MW06C

LF08-MW09A

LF08-MW09B

LF08-MW10A

LF08-MW10B

LF08-MW10C

LF08-MW11A

LF08-MW11B

LF08-MW11C

LF08-MW101

LF08-MW102

LF08-MW103

LF10-MW03A

LF10-MW068

LF10-MW05C J

LF10-MW06A

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

out
OU1

OU1

OU1

OU1

out
OU1

OU1

out
OU1

OU1ROO

OU1ROO

OU1ROO

OU1ROO

OU1ROO

OU1ROO

OU1ROD

OU1ROD

OU1ROD

OU1ROD

OU1 ROD

OU1ROO

OU1ROO

OU1 ROD

OU1ROD

OU1ROD

OU1 ROD

OU1ROD

OU1ROD

OU1 ROD

OU1 ROD

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter*

OU1 ROD Parameter*

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter*

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter*

OU1 ROD Parameter*

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter!

OU1 ROD Parameter*

OU1 ROD Parameter!

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

m .
HII

Hill

Hill

Hill

HRI

Hill

Hill

Hill

Hill

Hill

Hill

Hill

Hill

Hill

Hill

Hill

Hill

mil
Hill

rUil
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Number of
Wells

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

43

44

45

46

47

Sample Location

LF10-MW06ADUP

LF10-MW06B

LF10-MW07A

LF10-MW07B

LF10-MW07C

LF10-MW08A-2

LF10-MW08B

LF10-MW09A

LF10-MW09B

LF10-MW09C

LF10-MW10C

LF10-MW11A

LF10-MW11B

LF10-MW102

LF10-MW103

LF10-MW104

LF10-MW105

02-DM-81S-M

02-DM-81D-M

02-DM-82-M

02-DM-83S-M

02-DM-83D-M

Ana

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

Reuon for Monitoring

OU1 ROD

OU1 ROD

01)1 ROD

OU1 ROD

OU1 ROD

OU1ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

COPCs
>RQ

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Monitoring
Frequency

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual.

Annual

Sampling
Monttys)

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

October

Analytical Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

OU1 ROD Parameters

Aquifer
Layer

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Aquifer
Type

Hill

Hill

Hill

Hill

Hill

Hill

Hill

Hill

Hill

Hill

HHI

Hill

Hill

Hill

HHI

Hill

Hill

Hill

Hill

Hill

Hill

Hill

Comments
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Number ef
ua^aa^
VfWJV

48

49

SO

51

lampto Leeatfon

02-DM-84-M

01-DM.1028-M

01-OM.1020M

01-004411

AIM

OU1

OU1

OU1

OU1

Reaeenter Mentoring

OU1ROD

OU1ROO

OU1ROD

OU1ROD

COPC*
>M

NA

NA

NA

NA

iajkaeJftflMeWlMunwonn̂
PiwjiMfioy

Annual

Annual

Annual

Annual

T?!!!f?!̂
MvfHn{ej

October

October

October

October

AA^^^^^A! B^^^^^^^^^^uwvwyiNMi rwnMiwi

OUIRODParameton

OUIRODParameleri

OUIROOParametom

OUIROOParameton

AquNer
Layer

1

1

1

1

AmttwMqiMOT

Type

Hi

Hi

Hi

Hm

Cemmente

OU1 CompHence Mentoring
1
2

3

4

5

6

7

B

9

10

11

12

13

14

15

16

17

LFOS-MW02C

LF08-MW06B

LFOB-MWOBB

LF08-MW09A

LF08-MW10B

LF08-MW11B

LF08-MW101

LFOB-MW102

LF08-MW103

02-DM-61D-M(LF8)

02-DM-82-M (LFB)

02-OM-838-M (LF8)

LF10-MW03A

LF10-MW05B

LF10-MW06A

LF10-MW07A

LF10-MW08A-2

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1ROD

OU1ROD

OU1ROD

OU1ROD

OU1ROO

OU1ROD

OU1ROD

OU1 ROD

OU1ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

April

April

April

April

April

April

April

April

April

April

April

April

April

April

April

April

April

VOCiandMetala

VOCaandMetala

VOftandMetalt

VOCi and Metal*

VOdandMetato

VOCt and Metals

VOCiandMetalt

VOCaandMetali

VOCiandMetalt

VOCaandMetali

VOdandMetato

VOdandMetato

VOCiandMetali

VOCiandMetali

VOCiandMetali

VOCiandMetali

VOCiandMetali

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

HHI

Hill

HI)

HHI

Hill

HHI

Hill

Hill

HHI

Hill

HHI

HHI

Hill

Hill

Hill

Hill

HHI
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Number of
WeHs

18

19

20

21

22

23

24

25

Sample Location

LF10-MW09C

LF10-MW10C

LF10-MW102

LF10-MW103

LF10-MW104

LF10-MW105

01-DM-102D-M(LF10)

01-004-M (LF10)

LF8/10-EFF

Area

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

OU1

Reaeon for Monitoring

OU1 ROD

OU1 ROD

OU1 ROD

OU1 ROD

OU1ROD

OU1 ROD '

Old ROD

OU1ROD

City of Faiibom Effluent

COPCs
>RG

NA

NA

NA

NA

NA

NA

NA

NA

NA

Monitoring
Frequency

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Quarterly

Sampling
Monthfs)

April

April

April

April

April

April

April

April

Jan/April/
July/Oct

Analytical Parameters

VOCs and Metals

VOCs and Metals

VOCs and Metals

VOCs and Metals

VOCs and Metals

VOCs and Metals

VOCs and Metals

VOCs and Metals

Aquifer
Layer

1

1

1

1

1

1

1

1

Aquifer
Type

Hill

Hill

HNI

Hill

Hill

Hill

Hill

Hill

Comments

OU2 Semi-Annual VOCs

1
2

3

4

5

6

7

8

9

10

11

04-016-M

OW-1

OW-2

OW-3

OW-4

P18-1

P18-2

NEA-MW20-2S

NEA-MW21-3S

NEA-MW26-3S

NEA-MW28-5S

OU2

OU2

OU2

OU2

OU2

OU2

OU2

OU2

OU2

OU2

OU2

OU2 ROD

OU2 ROD

OU2 ROD

OU2 ROD

OU2 ROD

OU2 ROD

OU2 ROD

OU2 ROD

OU2 ROD

OU2 ROD

OU2 ROD

Benzene

Benzene

Benzene

Benzene

Benzene

Benzene

Benzene

Benzene

Benzene

Benzene

Benzene

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct

April/Oct.

April/Oct.

April/Oct.

April/Oct.

OU2 ROD Parameters

OU2 ROD Parameters

OU2 ROD Parameters

OU2 ROD Parameters

OU2 ROD Parameters

OU2 ROD Parameters

OU2 ROD Parameters

OU2 ROD Parameters

OU2 ROD Parameters

OU2 ROD Parameters

OU2 ROD Parameters

1

1

1

1

1

1

1

1

1

1

1

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

•

Rep. Well for
P1M
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Tabl«8-3
LTM Monitoring Locations

Wright-Patterson AFB, Ohio
Pag«5of10

Final
Second Five-Year Review
January 2006

Number of
UA_A«—weM

OtftPerio*

1

2

3

4

5

6

7

8

9

to*. Loetfon

BVOCe

MW11-1

04-eOe-M

NEA-MW22-38

NEA-MW23-28

NEA-MW24-28

NEA-MW25-1D

NEA-MW25-2I

NEA-MW25-38

OW-6

ATM

OU2

OU2

OU2

OU2

OU2

OU2

OU2

OU2

OU2

•fc ^_ u^—ĵ ^ .̂
Nsjswon lor monRonnj

OU2ROO

OU2ROO

OU2ROO

OU2ROO

OU2ROD

OU2ROD

OU2 ROD

OU2ROD

OU2ROD

COPCa
>m

NA

NA

NA

NA

NA

NA

NA

NA

NA

•* — »*--•
mOnHDnnfl
rft̂ uMoy

Seml-Annuel

Seml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

S«ml-Annuil

Seml-Annual

A.̂ 1— ja.̂ypyi

Pertodteaiy

PeriodteaUy

PeriodMty
^_-i--ii — ii- .rumumy

PettedtoaHy

PeriodkiaHy

Pertodtoally

Ptrtodkally

Periodcally

A .̂ ^L f̂ĵ l̂ ^^^g^^^^^ .̂̂ .AnawTwiH rvnvnviwi

OU2 ROD Parameter!

OU2RODPanvneleri

OU2RODPammetera

OU2RODPammeleni

OU2RODPanvneten

OU2 ROD Parameter!

OUZRODPafflmeten

OU2 ROD Parameter!

OU2 ROD Parameter!

Aquifer
Layer

1

1

1

1

1

1

1

1

1

iVmtftf

Typ»

Outwaeh

Oulwaeh

Outwaih

Outwaah

Outwaeh

Outwaih

Outwaah

Outwaah

Outwaih

CONNHMlB

New October 1)3

New October t»

NewAprdtM

New October t»

New October^

New April -01

New April X)1

New April fl!

BaeewMe Seml-Annual VOCa

1
2

3

4

5

6

7

8

9

10

11

B59-MW01

B59-MW02

B59-MW03

B69-MW04

B79C/D-MW01

B79C/D-MW02

B79(̂ D-MW03

B79C/D-MW04

B85P-1

B85P-2

BS5P-3

B69

B69

BS9

B59

B79

B79

B79

B79

B85

B85

BS5

VOCl>MCL

VOCl>MCL

VOCl>Ma

VOCa > MCI

VOCa>MCL

VOC«>MCL

VOCl>MCL

VOCl>MCL

B86LTM

B86LTM

B86LTM

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Semi-Annual

Semi-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Aprll/Oct.

April/Oft

April/Dot.

Aprll/Oot.

Aprll/Oot.

Aprll/Oot.

Aprll/Oct.

April/Oft.

Aprll/Oct.

Aprll/Oct.

Aprll/Oct.

VOCl

VOCl

VOCl

VOCl

VOCl

VOCl

VOCl

VOCl

VOCl

VOCl

VOCl

1
1
1
1
1
1
1
1
1
1
1

Hill

Hill
mn
nni

mil
Hill

Hill

UIHmil

Hill

Hill

Outwaah

Outwaih

Outwaih

New October "02

New October W

New October "02

New October -02
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Table 8-3
LTM Monitoring Locations

Wright-Patterson AFB, Ohio
Page 6 of 10

Final
Second Five-Year Review
January 2006

Number of
Wells

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Sample Location

BS5P-4

NEA-MW27-3I

NEA-MW34-2S

FTA2:MW02C

05-DM-123S

05-DM-123I

05-DM-123D

07-520-M

BMP-OU4-01B-60

BMP-OU4-01C-84

OU4-MW-02A

OU4-MW-02B

OU4-MW-03B

OU4-MW-03C

OU4-MW-04A

OU4-MW-04B

OU4-MW-12B

CW04-060

CW05-055

CW05-085

CW07-055

Area

BS5

OU2

OU2

OU3

OU3

OU3

OU3

OU3

OU4

OU4

OU4

OU4

OU4

OU4

OU4

OU4

OU4

OU5

OU5

OU5

OU5

Reason for Monitoring

BS5LTM

VOCs>MCL

VOCs>MCL

VOCs>MCL

LF12LTM

LF12LTM

LF12LTM

Hl>1

OU4 Downgradient Mon.

OU4 Downgradient Mon.

VOCs>MCL

VOCs>MCL

VOCs>MCL

VOCs>MCL

VOCs>MCL

VOCs>MCL

VOCs>MCL

FAA-A/GWROD

FAA-A/GW ROD

FAA-A/GWROD

FAA-A/GWROD

COPCs
>RG.

NA

PCE

TCE

Benzene

NA

NA

NA

NA

NA

NA

TCE

TCE

TCE^

TCE

vinyl
chloride

NA

TCE

NA

TCE

TCE

NA

Monitoring
Frequency

Semi-Annual

Semi-Annual

Semi-Annual

Seml-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Semi-Annual

Sampling
Month(s)

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

Analytical Parameters

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs (Metals Ann.)

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

Aquifer
Layer

1

1

1

1

1

1

1

1

2

3

1

2

2

3

1

1

2

2

2

2

2

Aquifer
Type

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Comments

Replacement

New Oct. '98

New Oct. '98

SubforMW-04A
(Oct02)

New April W

New April -01
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TaWt8-3
LTM Monitoring Locations

WrIght-Pattoraon AFB, Ohio
Pag* 7 of 10

Final
Second Five-Year Review
January 2006

Number of
^y^^*AvfW

33

34

36

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

lampit Looetton

CW10-055

HD-11

HD-12M

HD-128

MadMon127
(HD-13D)

HO- 138

HSA-4A(MW131M)

HSA-4B (MW1318)

HSA-5 (MW132S)

CW03-77

CHP4-MW01

OR-330

QR-333

QR-334

OU10-MW-038

OU10-MW-OCD

OU10-MW-088

OU10-MW-11D

OU10-MW-118

OU10-MW-19D

OU10-MW-21S

AIM

OU5

OU5

OU5

OU5

OU6

OU5

OU6

OU5

OU5

OU8

OU10

OU10

OU10

OU10

OU10

OU10

OU10

OU10

OU10

OU10

OU10

R^frMHfertag

FAA-AA3WROO

FAA-A/GWROD

FAA-A/GWROD

FAA-A/GWROO

FAA-A/GWROD

FAA-A/GWROD

FAA-M3WROO

FAA-A/GWROD

FAA-A/QWROD

voc<>Ma
VOCoMCL

VOCl>MCL

VOCl>MCL

VOCl>MCL

VOCoMCL

VOCi>MCL

VOCl>MCL

VOCl>MCL

VOCl>MCL

VOC«>MCL

VOCi > MCI

COPCi
>M

NA

TCE

NA

PCE

NA

NA

TCE

NA

PCE, TCE

TCE

PCE, TCE

PCE

TCE

TCE

PCE

PCE

TCE

TCE

PCE

TCE

TCE

BiVftfilittffhta
Pn^utocy

8eml>Annuil

Seml-Annuel

3«rrt-Annu*l

Seml-Annuel

Stml-Annual

Seml-Annual

Seml-Annual

Swnl-Annual

Seml-Annual

Stml-Annual

Seml-Annutl

8«ml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

8«ml-Annual

Stml-Annual

Seml-Annual

Seml-Annual

Seml-Annual

Semi-Annual

•>-• •!!• •
WenDHnfl

MonHi(i)

AptiOot.

AprtOct.

Aprtvoa.

ApriVOot.

AprilADct.

AprtVOoL

ApdlXW.

ApriWDct.

Aprll/Oct.

Aprtl/Oct.

April/Oct.

Aprtl/Oct.

April/Oct.

Aprtl/Oct.

Aprtl/Oct.

April/Oct.

Apill/Oot.

April/Oct.

April/Oct.

April/Oct.

April/Oct.

AntfyfeeJNrametot

VOCt

VOCi

VOCi

VOC*

VOCs

voc*
VOCi

VOCi

VOCi

VOCi

VOCi

VOCi

VOCi

VOCi

VOCi (Metali Ann.)

VOCi

VOCi (Metali Ann.)

VOCi

VOCi

VOCi

VOCi

jjjulfir
Layer

2

2

2

1

2

1

2

1

1

3

1

1

1

3

1

3

2

2

2

2

1

Type
Outweih

Outwaih

OutwMh

Outweih

Outwaih

Outwa*

Outwaeh

Outwaih

Outwaih

Outwaih

Outwaih

Outwaih

Outwaih

Outwaih

Outwaih

Outwaih

Outwaih

Outwaih.

Outwaih

Outwaih

Outwaih

Comment!

New April t)1

New April t»

Rtplacemtnt
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Table 8-3
LTM Monitoring Locations

Wright-Patterson AFB, Ohio
Page 8 of 10

Final —*-'
Second Five-Year Review
January 2006

Number of
WeUs

54

55

56

Sample Location

OU10-MW-25S

NEA-MW37-1D

23-578-M

Araa

OU10

OU10

OU10

Reason for Monitoring

VOCs>MCL

VOCs>MCL

VOCs>MCL

COPCs
>RG

PCE

Benzene

TCE

Monitoring
Frequency

Semi-Annual

Semi-Annual

Semi-Annual

Sampling
Month(s)

April/Oct.

April/Oct.

April/Oct.

Analytical Parameters

VOCs

VOCs

VOCs

Aquifer
Layer

1

2

1

Aquifer
Type

Outwash

Outwash

Outwash

Comments

Added

Basewide Annual VOCs

1
2

3

4

5

6

7

8

9

10

11

12

13

BS6P-1

BS6P-2

SP11-MW01

SP11-MW02

SP11-MW03

SP11-MW07

SP11-MW08

SP11-MW09

EFDZ2-MW03

OU8-MW-02S

P6-1

P6-2

EFD04-MW06

BS6

BS6

FAA-B

FAA-B

FAA-B

FAA-B

FAA-B

FAA-B

FAA-B

OU8

OU8

OU8

OU9

BS6LTM

BS6LTM

FAA-B/GW ROD

FAA-B/GWROD

FAA-B/GWROD

FAA-B/GWROD

FAA-B/GWROD

FAA-B/GWROD

FAA-B/GWROD

VOCs pa-

yees >MCL

VOCs>MCL

VOCs>MCL

NA

MA

vinyl
chloride

vinyl
chloride

vinyl
chloride

vinyl
chloride

vinyl
chloride

vinyl
chloride

vinyl
chloride

vinyl
chloride

Benzene

Benzene

Benzene,
1,2-DCA

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

April

April

April

April

April

April

April

April

April

April

April

April

April

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

VOCs

1

1

1

1

1

1

1

1

1

1

1

1

1

Mil!

Hill

Hill

Hill

Hill

Hill

Hill

Hill

m

Hill

Hill

Hill

Hill

New April '01

New April '00

NawApril'01

New April '00
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TabteS-3
LTM Monitoring Locations

Wright-Patterson AFB, Ohio
Pag«9of10

Final
Second Five-Year Review
January 2006

lampto LeeaHofl AIM l̂ aMAA faf l̂ lllltef̂ WI
COPCe lamoaVM

laVfcf^fcfal

14 EFDOW*76 OU9 VOCoMCL TCE, vinyl Annual April VOCi HW

1

2

3

4

5

6

7

8

9

10

11

12

13

14

14-66444

NEA-MW01-18

NEA-MW02-28

NEA-MW20-28

NEA-MW23-2S

NEA-MW24-28

NEA-MW31-38

07-520^

CW1 5-056

OU8-MW-02D

OU8-MW-23D

P4-2

EFDZ3-MW02

EFDZ3-MW03

OU2

OU2

OU2

OU2

OU2

OU2

OU2

OU3

OU5

oue
OU8

OU9

OU9

OU9

M^l>RO

MtW«>RQ

Mtttft>RQ

Mtt^>RQ

M^*li>RQ

Mttato>RG

Metalt>RQ

Hl>1

Mtttll>RQ

Mcttli>RQ

Mttali>RG

M«tali>RQ

M«tali>RQ

Metals >RQ

Sb,Cr.NI

AI,Cr,Co,
Mn,M,V

AI,Cr,Co,
NI.V

AI.Co,
Mn,V

AI,Co,
Pb, M, Tl,

V.Zn

AI,Cr,Co,
Mn, Nl, V,

Zn

AI.CO.
Mn,V,Zn

NA

Mn,V,Zn

Mn,V,Zn

Al, Mn, Zn

A), Cr, Co,
NI,V

8e,T1,V

Al, Mn, V,

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

April

April

. April

April

April

April

April

April

April

April

April

April

April

April

Ltateta

MM*

Mettto

Matala

Mttalt

Mrtala

Matala

Matala, VOCa

Matala

Matala

Matala

Matala

Matala

Matala

1

1

1

1

1

1

1

1

2

2

2

1

1

1

Outwaah

Outwaah

Outwaah

Outwaah

Outwath

Outwaah

Outwaah

Outwaah

Outwaah

HIU

HW

Hill

Hill

Hill

Raplaoemant
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Table 8-3
LTM Monitoring Locations

Wright-Patterson AFB, Ohio
Page 10 of 10

Final *••••*'
Second Five-Year Review
January 2006

Number of
Weds

15

16

17

18

19

20

21

Sample Location

EFDZ8-MW01

25-582-M

25-583-M

25-584-M

OU10-MW-03S

OU10-MW-06S

OU10-MW-10I

Area

OU9

OU10

OU10

OU10

OU10

OU10

OU10

Reason for Monitoring

Metals >RG

Metals >RG

Metals >RG

Metals >RG

Metals >RG

Metals >RG

NA

COPCs
>RG
Zn

Al, Cr, Ni,
Zn

Al, Cr, Co,
Pb, Mn,

Ni.V.Zn,

Cr, Co, Ni
,V

Cr, Co, Ni

Co, Mn,
Zn

AI,Mn,V

NA

Monitoring
Frequency

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Sampling
Monttys)

April

April

April

April

April

April

April

Analytical Parameters

Metals

Metals

Metals

Metals

Metals, VOCs

Metals, VOCs
Motolonrwmio

Aquifer
Layer

1

1

1

1

1

2

2

Aquifer
Type

Hill

Outwash

Outwash

Outwash

Outwash

Outwash

Outwash

Comments

Rep. Well for
20-566

COPC ^Chemicals of Potential Concern.
GWFtOD ^Groundwater Record of Decision.
NA = Location included tor remedial action monitoring.
OU1 ROD Parameters = VOCs, SVOCs, dioxln/furara, pesUPCB, metals, CN, ammonia.
OU2 ROD parameters = BTEX, nitrates, sutfate, DO, ferrous iron.
RG = Remediation Goal.
ROD = Record of Decision.
VOC = Volatile organic compound.
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Monitoring Wells

Water Supply Wells

Extent of FAA-A

Figure 8-1.
Further Action Area A.
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a

c
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!
o
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CW05-055

Total 1,2-DCE MCL = 70

TCE MCL=5

Vinyl Chloride MCL = 2

</ erf1 O* V^ O6"' V^ O^ V^ O6 V^ O5" ̂ ' O5"' V«V

? •?*?& *r <\'%NP *VPnT •>> s* A &
Date Sampled

CW05-055

Total 1,2-DCE MCL = 70

—•—TCE MCL = 5

—£t— Vinyl Chloride MCL = 2

Date Sampled

VOCs concentrations are plotted on the bottom graph, at a larger scale
to show the variations in concentrations.

N:\3\829564\5 Yr ReviewAFinal Figures\graphs\Apr04Gra_B59-OU5.xls\OU5(3)

Figure 8-2
Chemicals of Primary Concern
OU5 (FAA-A): Well CW05-055



CW05-085

700 - - Total 1,2-DCE MCL = 70
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Figure 8-3
Chemicals of Primary Concern
OU5 (FAA-A): Well CW05-085
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Figure 8-4
Chemicals of Primary Concern

OU5 (FAA-A): Well HD-11
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Figure 8-5
Chemicals of Primary Concern
OU5 (FAA-A): Well MW132-S
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Figure 8-6
Chemicals of Primary Concern
OU5 (FAA-A): Well CW10-055
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Figure 8-7
Chemicals of Primary Concern

OU5 (FAA-A): Wells MW131-M and
MW131-S
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Figure 8-8
Chemicals of Primary Concern

FAA-B: Wells EFDZ2-MW03
andSP11-MW01
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Figure 8-9
Chemicals of Primary Concern

FAA-B: Wells SP11-MW02
andSP11-MW03
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Figure 8-10
Chemicals of Primary Concern

FAA-B:WellSP11-MW07
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Figure 8-11
Chemicals of Primary Concern

FAA-B: Wells SP11-MW08
andSP11-MW09
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Figure 8-12
Chemicals of Primary Concern

OU2: Wells NEA-MW27-3I
and NEA-MW34-2S
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Figure 8-13
Chemicals of Primary Concern
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Figure 8-14
Chemicals of Primary Concern

OU3: Wells 07-520-M
and05-DM-123S
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Figure 8-15
Chemicals of Primary Concern

OU3: Wells 05-DM-123!
and05-DM-123D
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Figure 8-16
Chemicals of Primary Concern

OU4: Wells OU4-MW-02A
and OU4-MW-02B
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Figure 8-17
Chemicals of Primary Concern

OU4: Wells OU4-MW-03B
and OU4-MW-03C
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Figure 8-18
Chemicals of Primary Concern
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Figure 8-19
Chemicals of Primary Concern

OU8: Wells OU8-MW02S
and CW03-77
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Figure 8-20
Chemicals of Primary Concern

OU8: Wells P6-1 and P6-2
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Figure 8-21
Chemicals of Primary Concern

OU9: Wells EFD04-MW06
and EFD09-M575
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Figure 8-22
Chemicals of Primary Concern

OU10 (CHP4): Wells CHP4-MW01
and 23-578-M
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Figure 8-23
Chemicals of Primary Concern

OU10 (CHP4): Well GR-330
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Figure 8-24
Chemicals of Primary Concern

OU10: Wells GR-333
and GR-334
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Figure 8-25
Chemicals of Primary Concern

OU10: Wells NEA-MW37-1D
andOU10-MW-03S



OU10-MW-06S

* «* ^ ^ <# v* ^ ^ ,* v»" " " "

Date Sampled

OU10-MW-06D

jS> £>

Date Sampled

N:\3\829564\5 Yr Review\Final Figures\graphs\Apr04Gra_OU8-OU10.xls\OU10(5)

Figure 8-26
Chemicals of Primary Concern

OU10: Wells OU10-MW-06S
and OU10-MW-06D
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Figure 8-27
Chemicals of Primary Concern

OU10: Wells OU10-MW-11S
andOU10-MW-11D
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Figure 8-28
Chemicals of Primary Concern

OU10: Wells OU10-MW-19D
andOU10-MW-21S
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Figure 8-29
Chemicals of Primary Concern

OU10: Well OU10-MW-25S



g



Final
Second Five-Year Review
Wright-Patterson AFB
Page 9-1

9.0 Protectiveness Statements

9.1 SCOU
The remedy at the SCOU is protective of human health and the environment. Continued

performance of the existing remedy and institutional controls will prevent exposure to

contaminated media that could result in an unacceptable risk.

9.2 OSOU

The remedy at the OSOU is protective of human health and the environment. Implemented

institutional controls prevent exposure to contaminated groundwater and the remedial action

implemented at the SCOU has reduced the potential for migration of contaminants to the OSOU.

9.3 21 Sites ROD
The remedy for the sites included in the 21 Sites ROD is protective of human health and the

environment. Institutional controls are in place to control exposure pathways that could result in

unacceptable risks.

9.4 SPs2,3andW
The remedy at SPs 2, 3 and 10 is protective of human health and the environment. Exposure

pathways that could result in unacceptable risks are being controlled.

9.5 41 Sites ROD
The remedy for the sites included in the 41 Sites ROD is protective of human health and the

environment. Institutional controls are in place to control exposure pathways that could result in

unacceptable risks.

9.6 GWOU
The remedy for the GWOU is protective of human health and the environment. Exposure

pathways that could result in unacceptable risks are being controlled.
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10.0 Next Review

The next review for the sites at WPAFB is May 2009, five years from the date of this review.
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Part B, Development of Risk-Based Preliminary Remediation Goals, U.S. Environmental
Protection Agency, Office of Solid Waste and Emergency Response, OSWER Directive
9285.7-01 B.December.

U.S. Environmental Protection Agency (USEPA), 1993, Provisional Guidance for Quantitative
Risk Assessment of Fob/cyclic Aromatic Hydrocarbons, Final Draft, U.S. Environmental
Protection Agency, Environmental Criteria and Assessment Office, Office of Hearth and
Environmental Assessment, ECAO-CTN-842, March.

U.S. Environmental Protection Agency (USEPA), 1994a, Guidance Manual for the Integrated
Exposure Uptake Biokinetic (TEUBK) Model for Lead in Children, U.S. Environmental
Protection Agency, Office of Emergency and Remedial Response, Washington, DC.,
EPA/540/R-93/D81, February.

U.S. Environmental Protection Agency (USEPA), 1994b, Revised Interim Soil Lead Guidance
for CERCLA Sites and RCRA Corrective Action Facilities, EPA/540/F-94/043, July 14.

U.S. Environmental Protection Agency (USEPA), I994c, Health Assessment Document for
23>7,8-Tetrachlorodibenzo-p-Dioxin and Related Compounds, U.S. Environmental Protection
Agency, Office of Research and Development, Washington, DC., EPA/600/BP-92/001, August

U.S. Environmental Protection Agency (USEPA), 1996a, PCBs: Cancer Dose-Response
Assessment and Application to Environmental Mixtures, U.S. Environmental Protection Agency,
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National Center for Environmental Assessment, Office of Research and Development,
Washington, DC., EPA/600/P-96/001F, September.

U.S. Environmental Protection Agency (USEPA), 1996b, Soil Screening Guidance: Technical
Background Guidance, U.S. Environmental Protection Agency, Office of Solid Waste and
Emergency Response, Washington, DC., EPA/540/R-95/128, May.

U.S. Environmental Protection Agency (USEPA), 2000, Report on the Peer Review of the
Dioxin Reassessment Documents: Toxicity Equivalence Factors for Dioxin and Related
Compounds and Integrated Risk Characterization Document, Final Report, Prepared for
U.S. Environmental Protection Agency, Office of Research and Development, National Center
for Environmental Assessment by Eastern Research Group, Lexington, MA, August 24.

U.S. Environmental Protection Agency (USEPA), 2001a, Comprehensive Five-Year Review
Guidance, U.S. Environmental Protection Agency, Office of Emergency and Remedial
Response, OSWER Directive 9355.7-03B-P, EPA 540-R-01-007, June.

U.S. Environmental Protection Agency (USEPA), 200Ib, Trichloroethylene Health Risk
Assessment: Synthesis and Characterization, External Review Draft, U.S. Environmental
Protection Agency, Office of Research and Development, EPA 600/P-01/002A, August.

U.S. Environmental Protection Agency (USEPA), 2002a, User's Guide for the Integrated
Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children Windows® Version,
U.S. Environmental Protection Agency, Office of Emergency and Remedial Response,
Washington, DC., EPA 9285.7-42, May.

U.S. Environmental Protection Agency (USEPA), 2002b, List of Drinking Water Contaminants
and MCLs, On-line: www.epa.gov/safewater/mcl.html, U.S. Environmental Protection Agency,
Office of Water, EPA 816-F-02-013, July.

U.S. Environmental Protection Agency (USEPA), 2002c, Technical Factsheet on: NICKEL,
National Primary Drinking Water Regulations, On-line: http://www.epa.gov/safewater/dwh/t-
ioc/nickel.html, U.S. Environmental protection Agency, Office of Water, November 26.

U.S. Environmental Protection Agency (USEPA), 2002d, National Recommended Water Quality
Criteria: 2002, U.S. Environmental Protection Agency, Office of Water, Office of Science and
Technology, Washington, DC., EPA-822-R-02-047, November.

U.S. Environmental Protection Agency (USEPA), 2003a, Three-Phase System Models and Soil
Gas Models, Version 3.0, On-line: www.epa.gov\superfund\programs\risk\airmodel\johnson-
ettinger.html, U.S. Environmental Protection Agency, Office of Solid Waster and Remedial
Response, April.

U.S. Environmental Protection Agency (USEPA), 2003b, Recommendations of the Technical
Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult
Exposure to Lead in Soil, U.S. Environmental Protection Agency, Office of Solid Waste and
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Emergency Response, Washington, DC., EPA540-R-03-001, OSWER Directive 9285.7-54,
January.

U.S. Environmental Protection Agency (USEPA), 2003c, Human Health Toxicity Values in
Superfund Risk Assessments, U.S. Environmental Protection Agency, Office of Solid Waste and
Emergency Response, Washington, DC., OSWER Directive 9285.7-53, December 5.

U.S. Environmental Protection Agency (USEPA), 2004a, USEPA Region 3 Risk-Based
Concentration (RBQ Table, USEPA Region 3, Superfund Technical Support Section, April 14,
2004.

U.S. Environmental Protection Agency (USEPA), 2004b, User's Guide foe the Integrated
Exposure Uptake Biokinelic (IEUBK) Model for Lead in Children, Windows* Version, (IEUBK
win vl.O, Build 261), U.S. Environmental Protection Agency, Office of Solid Waste and
Emergency Response, Washington, DC., June.

U.S. Environmental Protection Agency (USEPA), 2004c, Risk Assessment Guidance for
Superfund, Volume I: Human Health Evaluation Manual, Part E, Supplemental Guidance for
Dermal Risk Assessment, Final, U.S. Environmental Protection Agency, Office of Solid Waste
and Emergency Response, EPA/540/R/99/005, July.

U.S. Environmental Protection Agency (USEPA), 2004d, Integrated Risk Information System
(IRIS), On-line: www.epa.gov\iris, U.S. Environmental Protection Agency, Office of Solid
Waste and Emergency Response, August.

U.S. Environmental Protection Agency (USEPA), 2004e, USEPA Region 9 Preliminary
Remediation Goals (PRG) Table, USEPA Region 9, October 20,2004.

WPAFB, see Wright-Patterson Air Force Base.

Wright-Patterson Air Force Base (WPAFB), 199la. Decision Document No Further Remedial
Action Proposed - Spill Site 8, May.

Wright-Patterson Air Force Base (WPAFB), 1991b, Decision Document No Further Remedial
Action Proposed - East Ramp Tank Removal, September.

Wright-Patterson Air Force Base (WPAFB), 1991c, Decision Document No Further Remedial
Action Proposed - Spill Site 4, September.

Wright-Patterson Air Force Base (WPAFB), 199Id, Decision Document No Further Remedial
Action Proposed - Central Heating Plans 1 and 2, September.

Wright-Patterson Air Force Base (WPAFB), 1992a, Decision Document No Further Remedial
Action Proposed - Radioactive Waste Burial Site, February.

Wright-Patterson Air Force Base (WPAFB), 1992b, Decision Document - Spill Site 6,
September.
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Wright-Patterson Air Force Base (WPAFB), 1993a, Record of Decision, Source Control
Operable Unit - Landfills 8 and 10, Wright-Patterson Air Force Base, Greene County, Ohio,
May 24.

Wright-Patterson Air Force Base (WPAFB), 1993b, Decision Document - Spill Site 7,
September.

Wright-Patterson Air Force Base (WPAFB), 1993c, Decision Document - Spill Site 9,
September.

Wright-Patterson Air Force Base (WPAFB), 1994, Record of Decision, Off-Source Operable
Unit and Final Remedial Action, Landfills 8 and 10, Wright-Patterson Air Force Base, Greene
County, Ohio, June.

Wright-Patterson Air Force Base (WPAFB), 1996, Record of Decision for 21 No Action Sites,
Wright-Patterson Air Force Base, Ohio, August.

Wright-Patterson-Air Force Base (WPAFB), 1997a, Explanation of Significant Differences:
Source Control Operable Unit - Landfills 8 and 10, Wright-Patterson Air Force Base. March 26.

Wright-Patterson Air Force Base (WPAFB), 1997b, Record of Decision for Spill Sites 2,3 and
10 within Operable Unit 2, Wright-Patterson Air Force Base. September.

Wright-Patterson Air Force Base (WPAFB), 1998, Record of Decision for 41 No Action Sites,
Wright-Patterson Air Force Base, Ohio, August.

Wright-Patterson Air Force Base (WPAFB), 1999, Record of .Decision, Groundwater
Operable Unit, Groundwater Basewide Monitoring Program, Wright-Patterson Air Force Base,
September 8.

Wright-Patterson Air Force Base (WPAFB), 2000b, Explanation of Significant Differences:
Source Control Operable Unit - Landfills 8 and 10, Wright-Patterson Air Force Base, Greene
County, Ohio, August.
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The following sections provide the detailed evaluations of the risk assessment assumptions for

each of the RODs under this review. Each section is intended to address Question B: "Are the

exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of the remedy

still valid?"

A.1 SCOU
The following documents were reviewed with respect to risk assessment data and assumptions:

• Focused Remedial Investigation Report for Landfills 8 and 10 (ES, 1992a).

• Focused Feasibility Study for Landfills 8 and 10 (ES, 1992b).

• Off-Source Remedial Investigation Report for Landfills 8 and 10 (ES, 1993).

• Draft Explanation of Significant Differences, Source Control Operable Unit, Landfills
8 and 10, Wright-Patterson Air Force Base. Memorandum from Laura Marshall
(Ohio Environmental Protection Agency) to Kimberly Ehret (Wright-Patterson Air
Force Base), dated 27 September 2000 (OEPA, 2000).

• Human Health Evaluation Manual. Part B, Development of Risk-Based Preliminary
Remediation Goals (USEPA, 1991b).

• Provisional Guidance for Quantitative Risk Assessment of Pofycydic Aromatic
Hydrocarbons (USEPA, 1993).

• Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action
Facilities (USEPA, 1994b).

• Health Assessment Document for 2,3,7.8-Tetrachlorodibenzo-p-Diojan and Related
Compounds (USEPA, 1994c).

• PCBs: Cancer Dose-Response Assessment and Application to Environmental Mixtures
(USEPA, 1996a).

• Soil Screening Guidance: Technical Background Guidance (USEPA, 1996b).

• Report on the Peer Review of the Dioxin Reassessment Documents (USEPA, 2000).

• Comprehensive Five- Year Review Guidance (USEPA, 2001 a).

• Trichloroethylene Health Risk Assessment: Synthesis and Characterization (USEPA,
2001b).

• Recommendations of the Technical Review Workgroup for Lead for an Approach to
Assessing Risks Associated with Adult Exposure to Lead in Soil (USEPA, 2003b).

• Human Health Toxicity Values in Superfund Risk Assessments (USEPA, 2003c).
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Integrated Risk Information System (USEPA, 2004d).

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual, Part E, Supplemental Guidance for Dermal Risk Assessment, Final (USEPA,
2004c)

• Record of Decision, Source Control Operable Unit - Landfills 8 and 10 (WPAFB,
1993a).

• Record of Decision, Off-Source Operable Unit and Final Remedial Action, Landfills 8
and 10 (WPAFB, 1994).

• Explanation of Significant Differences: Source Control Operable Unit - Landfills 8
and 10 (WPAFB, 1991 A).

• Record of Decision, Groundwater Operable Unit, Groundwater Basewide Monitoring
Program (WPAFB, 1999).

• Five-Year Review, Record of Decisions for 21 No Action Sites, 41 No Action Sites,
Source Control Operable Unit, Landfills 8 & 10, Off-Source Operable Unit, and Spill
Sites 2,3 and 10 (OU2) (IT, 2000).

• Explanation of Significant Differences: Source Control Operable Unit - Landfills 8
and 10 (WPAFB, 2000b).

The SCOU ROD addresses the remediation for LFs 8 and 10. The human health risk assessment
for the SCOU was performed using a qualitative methodology, based on USEPA guidance for
development of PRGs (WPAFB, 1993a; USEPA, 19915). The PRGs were based on state and
federal regulations, and/or RBC calculated using specific exposure pathways and land use
scenarios. Contaminant concentrations from the site were then compared to the PRGs. The
qualitative risk assessment for the SCOU ROD addressed only risk attributed to the actual LFs
themselves, and was performed for screening purposes to determine if early remedial actions
were necessary to reduce the human health risk. A baseline or quantitative risk assessment was
performed in conjunction with the Off-Source RI (ES, 1993).

Changes in ARARs and To be Considered (TBCs)
As described Section 3.3.2, the remedial actions selected in the SCOU ROD incorporate the
following components (WPAFB, 1993a):

• Low permeability clay cap.
• Leachate collection and treatment system.
• Release of treated leachate into surface water through NPDES permit.
• LF gas collection and treatment.
• LTM of leachate, gas collection, and treatment systems.

N:\3\829564\5 Yr Review\Final 01_06\5YrFinal_Jan06.doc



Final
Second Five- Year Review
Wright-Patterson AFB
Page A 3

• Public water supply for private well users.
• Access restrictions.

The purpose of the ARARs review is to determine whether recently promulgated or modified

requirements of federal or State of Ohio environmental regulations are ARAR; and if

modifications of regulations during the past five years call into question the protectiveness of the

remedy (USEPA, 2001 a). Changes to the ARARs since the last five-year review are discussed in

this section.

With respect to requirements under the National Pollutant Discharge Elimination System

NPDES (40 CFR 122), WPAFB received a permit for storm water discharges, effective as of

June 1, 2004. Storm water discharge at OU1 is monitored at Outfall 5. The limits specified in

the current permit for Outfall 5 are: pH (6.5 to 9.5) and oil/grease (up to 10 part(s) per million).

These parameters differ from the limits defined in the previous NPDES permit (004), which

included: pH (8.2); total suspended solids (4.0 milligram(s) per liter [mg/L]); oil/grease

(5.7 mg/L); and iron

The leachate collection system discharges to the Fairbom sanitary sewer system. As discussed in

Section 33.2, the ESD describes modifications to the leachate collection and treatment process

for the site (WPAFB, 1997a); however, requirements for hazardous waste management remained

in effect.

As part of the post-closure of these LFs, a ground water monitoring program was instituted under

the ROD, and continues to be subject to OAC 3745-27-10. Chemical-specific ARARs are

specified for purposes of the groundwater monitoring program. For most constituents, the MCLs

under 40 CFR 141 SDWA are relevant and appropriate. Of these values, the MCL for arsenic

has been reduced from 50 ug/L to 10 jig/L, which became effective on February 22, 2002. The

date by which systems must comply with the MCL of 10 \igfL is January 23, 2006. No other

standards have changed. For chemicals that do not have MCLs, RBC or detection limits have

been recommended. Regardless of the future change in the MCL for arsenic, the remedy

described in the SCOU ROD (WPAFB, 1993a) continues to be protective because exposure to

groundwater is prevented.

Monitoring requirements for groundwater compliance were established within the SCOU ROD.

According to Table 7, Performance Standards for the Selected Remedy in the ROD, the stated

groundwater monitoring requirements were to monitor COC in groundwater beyond the LF

boundaries for exceedences of the MCLs or PRG. Table 8, Compliance Levels for the Chemicals

of Concern lists monitoring levels for both groundwater and soil. During the first Five- Year

Review (IT, 2000), the ROD-based compliance limits were evaluated. Although MCLs should

N:\3\82956415 Yr RewmrtFnal 01_06\5YrfnaLJan06 doc



Final
Second Five-Year Review
Wright-Patterson AFB
Page A-4

be considered first as the monitoring requirements for the COC, many of the compliance
levels that were established in the ROD were less than the MCL or applicable detection
limits [for example, beryllium, benzene, chloroform, 1,2-DCE, VC, 2,3,7,8-TCDD, and
2,3,7,8-tetrachlorodibenzofuran (TCDF)]. With the exception of dioxin congeners other than
TCDD, MCLs are available for most COCs for which compliance levels were established. In
addition, compliance levels were not established for cadmium, copper, iron, lead, zinc, cyanide,
ammonia, ethyl benzene, toluene, diethylphthalate, 4-methylphenol, and naphthalene, although
these compounds are monitored. The compliance levels listed in the SCOU ROD are final
cleanup standards for OU1 groundwater. Groundwater modeling under the BMP indicates that it
may take up to 60 years to accomplish these goals (WPAFB, 1999). As shown in Section 3.4 of
this review, it was recommended in the first Five-Year Review (IT, 2000) that the compliance
levels should be reevaluated and an BSD prepared, as necessary.

As a result of this recommendation, a Draft Explanation of Significant Differences: Source
Control Operable Unit - Landfills 8 and 10 (WPAFB, 2000b) was submitted to address
proposed changes in compliance levels and COC in August 2000; however, the ESD was not
finalized at that time (OEPA, 2000). The compliance levels listed in the SCOU ROD remain in
effect as the final cleanup standards for OU1 groundwater.

As part of the process for this ROD review, the compliance levels for the monitoring program
were evaluated with respect to current MCLs, risk-based PRGs, and detection limits for the
COC. Given the comparison provided in Table 3-6, WPAFB will prepare a petition proposal to
adjust compliance levels that are based on updated information. Although there have been
changes in criteria since the last Five-Year Review (IT, 2000), the selected remedy for
groundwater remains protective. Residents with private wells within the area were connected to
a public water supply, and no new wells can be installed within this area.

Information TBCs included toxicity values from USEPA's IRIS. The changes to the toxicity
values since the last review are discussed below.

Changes in Land-Use and Exposure Assumptions
The human health risk assessment, as stated above, was performed using a qualitative
methodology based on USEPA guidance for development of PRG (WPAFB, 1993a; USEPA,
1991b). These PRGs were based on a residential land use scenario (WPAFB, 1993a). The
exposure pathways considered were the direct ingestion of soil, ground water (leachate), and
inhalation of volatile contaminants from the use of household water. In addition, risks associated
with the migration of explosive gases from the LFs were evaluated (WPAFB, 1993a). It is noted
that the dermal absorption pathway was not included in the derivation of these PRG; however,
exposures via this pathway are prevented by the remedy.
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As described in Section 3.2, the current land use at LFs 8 and 10 is described as an open, grassy

area, adjoining residential and wooded areas. Land use at LFs 8 and 10 has not changed since

the remedy was implemented. Human and environmental contact with LF contents,

contaminated soil, and leachate is prevented by the presence of the clay caps. Institutional

controls include deed restrictions and access restrictions. Deed restrictions were implemented to

restrict future use by prohibiting construction, mining, drilling, installation of wells, and other

activities that interfere with the remedy, or would allow humans to come into contact with the

contamination on-site. In order to ensure that the remedy is protective, access restrictions are

maintaiw** around the LFs. The access restrictions include fencing, posted warning, and security

patrols. Although WPAFB ultimately desires to return much of this area to recreational use,

access restrictions will be maintained around the LFs to ensure that the remedy is protective of

human health (Section 3.2).

Active LF gas control eliminates explosion, fire, and inhalation risk associated with LF gas.

Continued potential contamination of groundwater, and other risks associated with the generation

and spread of leachate is reduced by the clay cap, leachate collection and treatment measures,

and conversion of private well users to public water supplies. There is no exposure to

groundwater because local residences continue to use water supplied by a municipal water

system. The BMP/LTM Program also remains in effect.

The measures specified in the ROD continue to prevent exposures via ingestion and inhalation of

COCs associated with LFs 8 and 10. Although the PRG used in the human health risk

assessment did not account for exposures to COG via dermal absorption, exposures via this

pathway are also prevented by ongoing remediation activities.

Changes In Toxicity Values
As stated previously, the human health risk assessment was performed using a qualitative

methodology based on USEPA guidance for development of PRG (WPAFB, 1993a; USEPA,

1991b). For exposures to groundwater (leachate), MCLs were established as cleanup levels. In

cases where no MCL was available, the PRGs are also used as cleanup levels for groundwater.

For chemicals that were subsequently identified as COCs, these PRGs serve as cleanup levels for

soil.

Because USEPA's toxicity criteria were used to derive the PRGs, the IRIS (USEPA, 2004d) was

reviewed to determine whether the toxicity data had changed since the qualitative risk

assessment had been conducted. The review of toxicity values indicated the following:

• Several individual toxicity values had changed. Some criteria are now more stringent,
while some are less stringent.
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• Toxicity values are now available for some chemicals that did not have toxicity
criteria at the time of the qualitative risk assessment.

• Some toxicity criteria are considered to be provisional values. These values are
known as Provisional Peer-Reviewed Toxicity Values (PPRTVs) (USEPA, 2003c),
and currently represent a second-tier of human health toxicity values. PPRTVs have
been developed specifically for USEPA's Superfund Program, and have-not
undergone the multi-program review and consensus required for values to be placed in
IRIS. The most common example of such a value is TCE. The derivation of
USEPA's most current toxicity criteria for TCE is described in the Trichloroeihylene
Health Risk Assessment: Synthesis and Characterization (USEPA, 2001b). This
document; however, has not yet been finalized.

There is no toxicity value for lead. As a result, there was no PRO developed for lead in soil at
the time the qualitative risk assessment was performed (ES, 1992a). Lead was not included in
the SCOU ROD as a COC, and there was no compliance level for lead in soil. Since that time, a
residential lead level of 400 mg/kg has been established for soil using the IEUBK model
(USEPA, 1994b). Based upon the comparisons that were conducted as part of the Focused RI
(ES, 1992a), the maximum detected concentration of lead (930 mg/kg) in LF8 Test Pit Soil
would exceed the residential lead level. The maximum detected concentrations of lead in the
LF10 Test Pit Soil did not exceed the residential lead level. Therefore, lead would be considered
a COC for soil, and the residential lead level would serve as the cleanup level. Given that the

selected remedy prevents exposure to LF8 soil, the remedial efforts at LF8 are still protective. In
addition, USEPA has since developed the Adult Lead Model to evaluate occupational exposures
to lead (USEPA, 2003b). While the models for evaluating the uptake of lead in children and

adults have changed, the action levels of lead (400 mg/kg) and water (15 Hg/L) have not

changed, and are considered to be protective.

Risk assessment guidance documents for assessing the toxicity of specific classes of chemicals

have been updated. For example, the Toxicity Equivalence Factors (TEF) for dioxin and related

compounds that were used in the original human health risk assessment (USEPA, 1994c),
have since been updated (USEPA, 2000). The TEFs represent toxicity factors relative to

2,3,7,8-TCDD and can be applied to transform various concentrations of dioxin congeners
(e.g., TCDDs, TCDFs, polychlorodibenzodioxins [PCDD], and polychlorodibenzofurans

[PCDF]) into equivalent concentrations of 2,3,7,8-TCDD. These TEFs for individual congeners

are relative to a TEF of 1.0 for 2,3,7,8-TCDD. The TEFs for two of the congeners at LFs 8 and
10 have changed. For 1,2,3,4,6,7,8,9-OCDD, the TEF used in the risk assessment was 0.001; the
current TEF is 0.0001. For 1,2,3,4,6,7,8,9-OCDF, the TEF used in the risk assessment was

0.001; the current TEF is 0.0001. In both cases, the revised TEFs represent a decrease in relative
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toxicity by an order of magnitude. Therefore, the PRG calculated for the qualitative risk

assessment are still protective.

In addition, USEPA has also developed an approach to evaluating PCB compounds (USEPA,

1996a). . Previous risk assessments developed a single-dose response slope factor {7.7 per

milligram per kilogram per day (mg/kg/day)] for evaluating PCB cancer risks. With no agreed-

upon basis for reflecting differences among environmental mixtures, this toxicity value was used

by default for any mixture. The new assessment of PCBs adopts an approach that distinguishes

among PCB mixtures by using information on environmental processes. This new assessment,

therefore, considers all cancer studies (which used commercial mixtures only) to develop a range

of dose-responses slope factors, then uses information on environmental processes to provide

guidance on choosing an appropriate slope for representative classes of environmental mixtures

and different exposure pathways. The cancer potency of PCB mixtures is determined using a

tiered approach. The first tier, also used as the default, is invoked when information on the

mixture of interest is limited. The upper reference point (2 per mg/kg/day) is appropriate for

food chain exposure, sediment or soil ingestion, and dust or aerosol inhalation; and applicable to

the exposures that were evaluated in the SCOU risk assessment Because the current value

(2 per mg/kg/day) is less conservative than the previous default value (7.7 per mg/kg/day),

values used in the SCOU are still protective of human health.

As stated above, many of the toxicity values that were used to develop PRGs for the COCs

associated with the SCOU have changed. For the groundwater, most of the COCs also have

MCLs, so the impact due to changes in the toxicity values is not an issue. For the soil, the

cumulative impact of the more stringent toxicity values would be expected to be balanced by the

effects of those values that are now less stringent. Toxicity values are now available for some

chemicals that did not have toxicity criteria at the time of the qualitative risk assessment While

using a toxicity value in a risk assessment is more protective than having no toxicity value at all,

the current values are provisional values.

Because toxicity criteria have not yet been developed for the dermal absorption pathway, oral

toxicity criteria are adjusted to assess this pathway. The method for modifying oral toxicity

criteria involves the determination of absolute oral absorption factors that are applied to the oral

toxicity criteria. Based on new guidance for dermal risk assessment (USEPA, 2004c), there were

changes to some of the factors and assumptions used to calculate dermal toxicity values. Of

these, the oral absorption factors for barium and chromium VI are more stringent; however, the

impacts of these changes would be expected to be minimal.

Finally, USEPA developed the Soil Screening Guidance (USEPA, 1996b) as a framework for

screening contaminated soils that encompasses both simple (i.e., screening-level) and more
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detailed approaches for calculating site-specific SSLs. In particular, this guidance presents
methodologies to address the leaching of contaminants through soil to an underlying potable
aquifer. SSLs are back-calculated for migration to groundwater pathways using groundwater
contamination limits, such as MCLs, non-zero maximum contaminant level goals (MCLG),
health-based criteria, based on 1 x 10"6 cancer risk, or HQ of 1. Although it is possible that soil
concentrations associated with SCOU would exceed the SSLs for migration to groundwater, use
of the SSLs would have no effect'on the remedy. Given the period of time the LFs have existed,
migration of chemicals from the LF has most likely occurred. The LFs are capped, and
groundwater is being monitored under the BMP/LTM Program. Furthermore, there is no current
exposure to groundwater.

Changes in RAOs and Cleanup Goals
Based on the proximity of homes to LFs 8 and 10, WPAFB, OEPA, and USEPA jointly deemed

-that remedial actions aimed at controlling any current or potential risk posed by contamination
migrating from the LFs was warranted. In general, the cleanup goals for the SCOU are to
prevent direct contact with on-site contaminants. An additional goal was to eliminate the
potential for exposure to site-related contaminants through the use of private sources for drinking
water and showering.

As discussed in Section 3.3.2, the overall goal of the SCOU for the remedial response actions at
LFs 8 and 10 was to protect human health and the environment. In general terms, the cleanup
goals for the SCOU are to prevent direct contact with on-site contaminants, and to prevent
contamination from spreading (WPAFB, 1993a). The principal media and general RAOs for the
SCOU are summarized as follows:

• Soil/LF Contents

- To prevent direct contact, dermal absorption, and ingestion of the contaminated
soils and LF contents; control surface water runoff, ponding, and erosion.

— To prevent or reduce infiltration and production of leachate.

- To control dust emissions to meet ambient air exposure criteria.

• LFGas

- To prevent inhalation of gases and the potential for explosion by controlling LF,
gases.

- To meet ambient air exposure criteria.
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• Leachate/Leachate Seeps

- To prevent ingestion, dennal absorption, and inhalation of contaminants.

- To prevent contaminants of interest in leachate from migrating to surface waters
and ground waters.

- To prevent dennal absorption and ingestion of leachate.

- To reduce/eliminate on-site leachate generation.

• Private Wells (Ground Water)

- To prevent ingestion, dennal absorption, and inhalation of contaminants.

The RAOs for the SCOU remain valid.

A residential land use scenario was used to determine compliance levels. For soils, risk-based
concentrations were calculated and used to develop the list of chemicals. For water, both RBC
levels and MCLs, or non-zero MCLGs from the SDWA were used because of the assumption of
direct ingestion. As stated in the previous discussion regarding ARARs, the MCL for arsenic has

been reduced from 50 ug/L to 10 ug/L. Regardless of the future change in the MCL for arsenic,

the LTM of groundwater and institutional controls described in the GWOU ROD (WPAFB,
1999), continue to be protective because exposure to groundwater is prevented. No other

standards have changed.

As stated above, the original monitoring requirements stated in Table 7 of the SCOU ROD

indicated that MCLs should be considered first as the monitoring requirement for any COG
Many compliance levels established in the ROD, however, are less than either the MCL or

applicable detection limits. WPAFB will prepare a petition proposal to adjust compliance levels

that are based on updated information.

Although there have been changes in criteria since the last Five-Year Review (IT, 2000), the

selected remedy for groundwater remains protective. Residents with private wells within the
area were connected to a public water supply, and no new wells can be installed within this area.

A2 OSOU
The following documents were reviewed with respect to risk assessment data and assumptions:

• Focused Remedial Investigation Report for Landfills 8 and 10 (ES, 1992a).

• Off-Source Remedial Investigation Report for Landfills 8 and 10 at Wright-Patterson
Air Force Base. Ohio (ES, 1993).
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• A PC Software Application of the Lead Uptake/Biokinetic Model (USEPA, 1991a).

• Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic
Hydrocarbons (USEPA, 1993).

• Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action
Facilities (USEPA, 1994a).

• Health Assessment Document for 2,3,7,8-Tetrachlorodibenzo-p-Dioxin and Related
Compounds (USEPA, 1994c).

• PCBs: Cancer Dose-Response Assessment and Application to Environmental Mixtures
(USEPA, 1996a).

• Soil Screening Guidance: Technical Background Guidance (USEPA, 1996b).

• Report on the Peer Review of the Dioxin Reassessment Documents: Toxicity
Equivalence Factors for Dioxin and Related Compounds (Chapter 9) and Integrated
Risk Characterization Document (USEPA, 2000).

• Comprehensive Five-Year Review Guidance (USEPA, 200la).

• Trichloroethylene Health Risk Assessment: Synthesis and Characterization (USEPA,
2001b).

• User's Guide for the Integrated Exposure Uptake Biokinetic Model for Lead in
Children, Windows® Version (USEPA, 2002a).

• List of Drinking Water Contaminants and MCLs (USEPA, 2002b).

• Human Health Toxicity Values in Superfund Risk Assessments (USEPA, 2003a).

• User's Guide for the Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead
in Children, Windows® Version (USEPA, 20045).

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual, Part E, Supplemental Guidance for Dermal Risk Assessment (USEPA,
2004c).

• Integrated Risk Information System (IRIS) (USEPA, 2004d).

• Record of Decision, Source Control Operable Unit - Landfills 8 and 10 (WPAFB,
1993a).

• Record of Decision, Off-Source Operable Unit and Final Remedial Action, Landfills 8
and 10 (WPAFB, 1994).

• Record of Decision, Groundwater Operable Unit, Groundwater Basewide Monitoring
Program (WPAFB, 1999).
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• Five-Year Review, Record of Decisions for 21 No Action Sites. 41 No Action Sites,
Source Control Operable Unit, Landfills 8 & JO, Off-Source Operable Unit, and Spill
Sites 2,3 and 10 (OU2) (IT, 2000).

• Land Use Control Plan (Shaw, 2006).

A baseline or quantitative risk assessment was performed in conjunction with the Off-Source RI
(ES, 1993). This risk assessment addressed risk associated with the LFs, as well as, risk from
any contaminants that may have migrated beyond the LF boundaries. The baseline risk
assessment evaluated risks using residential current and future land use scenarios. For the
human health risk assessment, 13 exposure pathways were quantified using aduh and child
receptors for a 30-year residential exposure duration.

Changes in ARARS and JBCs

The purpose of the ARARs review is to determine whether recently promulgated or modified
requirements of federal or State of Ohio environmental regulations are ARAR; and if
modifications of regulations during the past five years call into question the protectiveness of the
remedy (USEPA, 200la) Because the NA alternative was selected as the remedy for the OSOU,
there were no ARARs specified in the OSOU ROD (WPAFB, 1994).

Major groundwater contaminants delected in groundwater MWs located adjacent to the site are
presented in Table 2 of the OSOU ROD. These contaminants (benzene, 1,2-DCE, VC, barium,
and arsenic) were compared with MCLs. Of these chemicals, the MCL for arsenic has been

reduced from SO ug/L to 10 ug/L. The rule became effective on February 22,2002. The date by

which systems must comply with the MCL of 10 ug/L is January 23, 2006. No other MCLs
changed Regardless of the future change in the MCL for arsenic, the remedy described in the
SCOU ROD (WPAFB, 1993a) continues to be protective because exposure to groundwater is
prevented. In addition, groundwater monitoring data down gradient of LFs 8 and 10 are
collected annually as part of the BMP/LTM Program (IT, 2000), as described in Section 8.6.2.

Changes in Land-Use and Exposure Assumptions

As stated above, the quantitative risk assessment identified contaminated groundwater, sediment,
and soil as posing an unacceptable risk through both the ingestion and dermal exposure (direct
contact) routes (WPAFB, 1994). Inhalation of indoor and outdoor air, and direct contact with
surface water and leachate seeps were also identified as potential sources of elevated risk.

For purposes of the risk assessment, the exposed individual (the most at risk) was an individual
who currently lives adjacent to the LFs for a period of thirty years, and spends a certain amount
of time trespassing on the LFs, resulting in direct contact with, and ingestion of, contaminated
soil, sediment, and surface water. For the future land use scenario, die individual at most risk
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was a future resident who might build a home in such close proximity to the LFs as tp be in
direct contact with, or ingest, contaminated soil, sediment, surface water, and/or groundwater,
and live in the residence for thirty years.

By implementing the remedy described in the SCOU ROD, human and environmental contact
with LF contents, contaminated soil, and leachate is prevented by the presence of the engineered
cap. Continued contamination of groundwater and other risks associated with the generation and
spread of leachate is reduced by the LF cap, leachate collection and treatment measures, and
conversion of private well users to public water supplies. Active LF gas control eliminates
explosion fire, and inhalation risk associated with LF gas.

With respect to exposures to VOCs during construction or excavation work, the areas associated
with these plumes are restricted from digging. Exposures to groundwater associated with
drinking water or other domestic purposes also continue to be prevented due to restrictions on
the use of groundwater.

As mentioned previously, ecological effects associated with surface water and sediment were
subsequently addressed under the GWOU (WPAFB, 1999).

Changes in Toxicity Values
Toxicity values for cancer and non-cancer effects were used in the risk calculations for
quantitative risk assessment for the OSOU. Current values in IRIS (USEPA, 2004d) were
reviewed to determine whether the toxicity data had changed since the quantitative risk
assessment had been conducted. Because USEPA's toxicity criteria had also been used to derive
the PRG applied in the qualitative risk assessment for the SCOU (Section 3.6.2), many of the
changes to the toxicity values were similar. Changes that are common to both the qualitative and
quantitative risk assessments are summarized as follows:

• Several individual toxicity values had changed. Some criteria are now more stringent,
while some are less stringent.

• Toxicity values are now available for some chemicals that did not have toxicity
criteria at the time of the qualitative risk assessment.

• Some toxicity criteria are considered to be provisional values or PPRTVs (USEPA,
2003c). These values have not undergone the multi-program review and consensus
required for values to be placed in IRIS.

• The TEFS for dioxin and related compounds (USEPA, 1994b) have since been
updated (USEPA, 2000). The TEFs for two of the congeners in the OSOU risk
assessment (1,2,3,4,6,7,8,9-OCDD and 1,2,3,4,6,7,8,9-OCDF) have changed. In both
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cases, the revised TEFs represent a decrease in relative toxicity by an order of
magnitude.

• The selection of toxicity criteria for PCBs is based on a tiered approach (USEPA,
1996a). The appropriate slope factor for PCB (2 per mg/kg/day), is less conservative
than the previous value (7.7 per mg/kg/day).

• SSLs have been developed to evaluate the potential for leaching of contaminants from
soil to groundwater (USEPA, 1996b).

There is no toxicity value for lead. For the quantitative risk assessment, lead was evaluated

using the DBUBK model (Version 0.5, USEPA, 1991a; ES, 1993). The model results for the

maximum soil and groundwater lead values for LFs 8 and 10 did not exceed the USEPA's

10 microgram(s) per deciliter (ug/dL) criterion for blood lead. The IEUBK model has been

updated since the quantitative risk assessment was performed (USEPA, 2002a, 2004b). The

conclusions of the original lead evaluation, however, would not change. The maximum

concentration of lead surface soil at LFs 8 and 10 was 32.7 mg/kg, which is below USEPA's

current residential lead level of 400 mg/kg (USEPA, 1994a). Although the maximum detected

concentration of lead in subsurface soil at LFs 8 and 10 (930 mg/kg in LFS Test Pit Soil) exceeds

the residential lead level, this elevated concentration represents the only sample out of

200 subsurface soil samples that is greater than 354 mg/kg (ES, 1993). The 95 percent upper

confidence limit on the arithmetic mean lead concentration for subsurface soil was 60.9 mg/kg ,

which is below the residential lead level of 400 mg/kg. Furthermore, the selected remedy

prevents exposure to LFS soil, therefore, the remedial efforts at LFS are still considered to be

protective.

In addition, TEFs were used to adjust toxicity values for PAH in the quantitative risk assessment

Since the risk assessment was completed, USEPA has issued provisional guidance regarding the

evaluation of PAH and updated the TEFs (USEPA, 1993). The differences between the previous

and current values are small; all of the values are within the same order of magnitude.

Therefore, revisions to the TEFs for the PAH would not be expected to change the results of the

risk assessment

As stated above, many of the toxicity values that were used to calculated risk in the quantitative

risk assessment for OSOU have changed. For the groundwater, most of the COC also have

MCLs so the impact due to changes in the toxicity values is not an issue. For the soil, the

cumulative impact of the more stringent toxicity values would be expected to be balanced by the

effects of those values that are now less stringent. Toxicity values are now available for some

chemicals that did not have toxicity criteria at the time of the qualitative risk assessment. While
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using a toxicity value in a risk assessment is more protective than having no toxicity value at all,
the current values are provisional values.

Because toxicity criteria have not yet been developed for the dermal absorption pathway, oral
toxicity criteria are adjusted to assess this pathway. The method for modifying oral toxicity
criteria involves the determination of absolute oral absorption factors that are applied to the oral
toxicity criteria. Based on new guidance for dermal risk assessment (USEPA, 2004c), there were
changes to some of the factors and assumptions used to calculate dermal toxicity values for the
risk assessment. These changes would not be expected to change the overall conclusions of the
quantitative risk assessment because there is no direct human contact with the media evaluated
for the OSOU (i.e., groundwater, sediment, and soil).

Had the SSL values been applied in the quantitative risk assessment, it is likely that soil
concentrations of some constituents would have exceeded the SSLs. The presence of the LF
caps that were installed as part of the SCOU remedy, reduce infiltration of water through soil
associated with the LF. In addition, constituents that leach to groundwater would be addressed
under the BMP/LTM Program.

Changes in RAOs and Cleanup Goals
The NA alternative was selected for the OSOU because the SCOU remedial action was
considered to be comprehensive, and would eliminate all exposure pathways where a risk was
identified; therefore, there are no RAOs or cleanup levels for the OSOU. The remedy described
in the OSOU ROD (WPAFB, 1994) continues to be protective because exposure to groundwater
is prevented.

A.3 21 No Action Sites
The NA sites were reviewed with respect to the ARARs, the exposure assumptions, and the
toxicity data that were in effect at the time of the decision for the site. No RAOs were specified
for the sites because no remedy other than institutional controls was selected. Table 5-6 provides
the results of this evaluation for each site. A brief overview of the evaluation is provided in the
sections below.

The following documents were reviewed with respect to risk assessment data:

• Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary
Remediation Goals (USEPA, 1991b).

• Guidance Manual for the Integrated Exposure Uptake Biokinetic (IEUBK) Model for
Lead in Children (USEPA, 1994a).

• Soil Screening Guidance: Technical Background Guidance (USEPA, 1996b).
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• User's Guide for the Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead
in Children Windows® Version (USEPA, 2002a).

• Human Health Taxicity Values in Superjund Risk Assessments (USEPA, 2003c).

• Recommendations of the Technical Review Workgroup for Lead for an Approach to
Assessing Risks Associated with Adult Exposure to Lead in Soil (USEPA, 2003b).

• Integrated Risk Information System (IRIS) (USEPA, 2004d).

• USEPA Region 3 Risk-Based Concentration (RBC) Table (USEPA, 2004a).

• Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment)
(USEPA, 2004c).

• USEPA Region 9 Preliminary Remediation Goals (PRG) Table (USEPA, 2004e).

Site-specific documents reviewed for this evaluation are listed in Table 5-6.

Changes in AMRS and TBCs
Three of the NA sites (FTA5, TR49A, and UST30119) were closed in accordance with BUSTR.

OAC 1301:7-9-13 for USTs, the BUSTR regulations, was revised in 1998 and became effective

on March 31,1999. As part of the revisions to these regulations, the action levels for protection

of human health were expanded to address specific exposure pathways. Actions prior to

March 31,1999 are not required to follow the new rule.

No ARARs were listed in the ROD for the remaining 18 sites. The remedy selected for each of

the 21 sites addressed in the ROD is the NA alternative.

Information TBC included toxicity values from USEPA's IRIS and PRG from Region 9. The

changes to the toxicity values and PRG since the last Five-Year Review (IT, 2000) are discussed

below.

Changes in LamHIse and Exposure Assumptions
Land use of the 21 NA sites includes industrial, commercial, recreational, and open space. There

are currently two systems in place for alerting the IRP office that land use could change. The

first system is through the use of Form 103, a clearance required whenever digging will occur

anywhere at WPAFB. Form 103 must be submitted to the Office of Civil Engineering prior to

excavating or digging. The site is then evaluated for potential risks, including environmental

exposures. The second system requires the submittal of Form 813 to the IRP office prior to

construction activities at WPAFB. The IRP office reviews the information and determines if the

proposed construction is located at or near, an IRP site, or if construction activities will affect an
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IRP site. Based on information provided by these two systems and site visits that are conducted
at the base as part of on-going environmental programs, land use is known to remain unchanged

at all of the sites covered in the 21 Sites ROD.

Exposure scenarios and assumptions are varied by site. In general, a commercial/industrial land
use scenario was assumed for sites being evaluated by a semi-quantitative risk assessment
(i.e., screening assessment using PRO). Usually, the only receptor considered would be
industrial workers. For sites evaluated by a quantitative risk assessment, an industrial land use
scenario was also used. Receptors considered for evaluation to potential exposure of
contaminants included some of the following: industrial worker, maintenance worker,
construction worker, and trespasser. Because land use for these sites will remain unchanged,

exposure scenarios remain valid.

With regard to exposure assumptions in the quantitative risk assessment, new guidance for
dermal risk assessment (USEPA, 2004c) has been published. Exposure factor assumptions such
as the dermal absorption factor and, oral absorption factor for some chemicals, soil-to-skin
dermal adherence factor, and skin surface areas have been updated.

With respect to potential exposures to VOCs during construction or excavation work, the areas
associated with residual contamination from these compounds are restricted from digging.
Exposures to groundwater associated with drinking water or other domestic purposes, also
continue to be prevented due to restrictions on the use of groundwater. Water pumped from
affected on-Base production wells is treated prior to distribution. Changes in Toxicity Values

The IRIS (USEPA, 2004d) was reviewed to determine whether the toxicity data had changed
since the quantitative risk assessments had been conducted. The review of toxicity values
indicated that a number of individual toxicity values had changed. In other cases, toxicity values
are now available for some chemicals that did not have toxicity criteria at the time of the risk

assessments.

Furthermore, USEPA is now supplementing values in the IRIS data base with PPRTVs (USEPA,

2003c), which currently represent a second-tier of human health toxicity values. These values

have been developed specifically for USEPAs Superfund Program, and have not undergone the
multi-program review and consensus required for values to be placed in IRIS.

Because toxicity criteria have not yet been developed for the dermal absorption pathway, oral

toxicity criteria are adjusted to assess this pathway. The method for modifying oral toxicity

criteria involves the determination of absolute oral absorption factors applied to the oral toxicity

criteria. Based on new guidance for dermal risk assessment (USEPA, 2004c), there were
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changes to some of the factors and assumptions used to calculate dermal toxicity values for the

TlSK BSSffrKMIHr¥il

For the human health risk assessments performed using a semi-quantitative or qualitative
methodology, contaminant concentrations were compared to the most current Region 9 industrial
and/or residential soil PRG (USEPA, 2004e), and in some cases, to the Region 3 RBC (USEPA,
2004a). The majority of Region 9 industrial and residential soil PRG has been updated as well as

the Region 3 RBC.

For several sites, exposures to lead in soil were evaluated using die IEUBK Model, Version 0.99
(USEPA, 1994a), which does not address adult exposures to lead. Since die 21 NA sites risk
assessments were performed, the IEUBK model has been updated (USEPA, 2002a). In addition,
die USEPA has since developed the Adult Lead Model to evaluate occupational exposures to
lead (USEPA, 2003b).

Finally, USEPA developed die Soil Screening Guidance (USEPA, 1996a) as a framework for
screening contaminated soils that encompasses both simple (i.e., screening-level) and more
detailed approaches for calculating site-specific SSLs. In particular, tiiis guidance presents
methodologies to address die leaching of contaminants through soil to an underlying potable
aquifer. Given the period of time die sites have existed, migration of chemicals from the sites
has most likely occurred. The use of die SSLs would have no effect on die remedy.
Groundwater is being monitored under the BMP/LTM Program.

Changes in RAOs and Cleanup Goals

There were no remedial objectives selected for any of die 21 NA sites. The NA alternative was
selected as remedy for all 21 sites (i.e., die USAF determined mat no remedial action was
necessary to ensure protection of human health and the environment at these sites). This

decision was based on the evaluation of analytical data and current site conditions at die time of
die site investigations. Institutional controls and access/land use restrictions are in place at all of
the sites (e.g., most are located within an active military installation with limited access).
Additionally, some sites have fencing around them, further limiting access. Digging or

excavation at any of the 21 sites, especially those with waste/contamination left in place
[(e.g., LF13, HP 3, FTA5], is currently restricted by the nature of die installation, and is expected
to remain restricted. If portions of WPAFB are sold, the appropriate land use would need to be
evaluated for die specific intended application.
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A.4 SPs2,3,and10
The following documents were reviewed with respect to risk assessment data and assumptions:

Technical Guidance Manual for 1999 Closure and Corrective Action Rules (Ohio
Department of Commerce, 2001).

Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary
Remediation Goals (USEPA, 1991b).

Guidance Manual for the Integrated Exposure Uptake Biokinetic (IEUBK) Model for
Lead in Children (USEPA, 1994a).

Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action
Facilities (USEPA, 1994b).

PCBs: Cancer Dose-Response Assessment and Application to Environmental Mixtures
(USEPA, 1996a).

Comprehensive Five-Year Review Guidance (USEPA, 200la).

User's Guide for the Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in
Children Windows® Version (USEPA, 2002a).

Human Health Toxicity Values in Superfund Risk Assessments (USEPA, 2003c).

Recommendations of the Technical Review Workgroup for Lead for an Approach to
Assessing Risks Associated with Adult Exposure to Lead in Soil (USEPA, 2003b).

Integrated Risk Information System (IRIS) (USEPA, 2004d).

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual,
Part E, Supplemental Guidance for Dermal Risk Assessment, Interim (USEPA,
2004c).

Final Remedial Investigation Report for Operable Unit 2 (ES, 1995).

Record of Decision for Spill Sites 2, 3, and 10 within Operable Unit 2 (WPAFB, 1997b).

Land Use Control Plan (Shaw, 2006).

The OU2 ROD addresses three sites within OU2: SPs 2, 3, and 10. A baseline or quantitative
risk assessment was performed. All detected contaminants in the vicinity of the POL Storage
Area were selected for analysis in the quantitative risk assessment (i.e., no contaminants were
compared to PRO).
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Changes in ARAftS and JBCs
The purpose of the ARARs review is to determine whether recently promulgated or modified

requirements of federal or State of Ohio environmental regulations are ARAR,. and if

modifications of regulations during the past five years call into question the protectiveness of the

remedy (USEPA, 2001 a). Changes to the ARARs since the last five-year review are discussed in

this section.

The remediation of contaminants in subsurface soil and groundwater was addressed under

chemical-specific ARARs. The goal of the remediation for subsurface soil is to reduce BTEX

contamination to levels below the criteria set by BUSTR. At the time the ROD became

effective, the action levels identified under BUSTR (OAC 1301:7-9-13) were: benzene

(0.17 rug/kg); toluene (7 mg/kg); ethylbenzene (10 mg/kg); and total xylenes (47 mg/kg). Action

levels established for OU2 ROD per the 1992 rule are compared with the most protective action

level under OAC 1301:7-9-13 for each chemical of concern.

In 1999 and 2001. the BUSTR guidance was updated. The most protective action level

for each chemical of concern is: benzene - 0.15 mg/kg; toluene - 58.7 mg/kg; ethylbenzene -

71.1 mg/kg; and total xylenes - 1,500 mg/kg. The benzene action level established in the ROD

and listed in the 2001 BUSTR guidance are nearly equal. The action levels for the remaining

compounds are more protective than those provided under the 2001 guidance.

Monitoring requirements for groundwater compliance were established within the OU2 ROD

and continues to be subject to OAC 3745-27-10. Chemical-specific ARARs are specified for

purposes of the groundwater monitoring program. For benzene, the MCL under 40 CFR 141,

SDWA is relevant and appropriate. The MCL was 0.005 mg/L at the time the ROD was

finalized and has not been revised during the second rive-year review period.

No location-specific or action-specific ARARs were established for the selected remedy in the

ROD (WPAFB, 1997a). There have been no ARARs promulgated since the ROD that would

warrant additional location-specific ARARs at this time. Similarly, no new action-specific

ARARs pertaining to remedial activities have been identified for this remedy.

Information TBC included toxicity values from USEPA's IRIS. The changes to the toxicity

values since the last review are discussed below.

Changes in Land use and Exposure Assumptions
As previously stated, a quantitative risk assessment was performed using USEPA guidance. The

current land use scenarios evaluated in the quantitative risk assessment included

commercial/industrial workers. The future land use scenarios evaluated in the risk assessment
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included commercial/industrial workers, construction workers, mobile maintenance workers, and
future off-site residents.

The current land-use in the vicinity of the POL Storage Area is commercial/industrial (Shaw,
2006). Land-use has not changed since the remedy was implemented Institutional controls in
place for the site include access restrictions which limit access to the site and uses of the site.

Changes in Toxicity Values

The IRIS (USEPA, 2004d) was reviewed to determine whether the toxicity data had changed
since the quantitative risk assessment had been conducted. The review of toxicity values
indicated the following:

Several individual toxicity values had changed. Some criteria are now more stringent,
while some are less stringent.

Toxicity values are now available for some chemicals that did not have toxicity criteria at
the time of the qualitative risk assessment.

Some toxicity criteria are considered to be provisional values. USEPA is now
supplementing values in the IRIS data base with PPRTVs (USEPA, 2003c), which
currently represent a second-tier of human health toxicity values. These values have
been developed specifically for USEPA's Superfund Program and have not undergone
the multi-program review and consensus required for values to be placed in IRIS.
However, not all provisional values accepted as PPRTVs are included in the database.

Overall, the majority of toxicity values that were used in the risk assessment have changed.
From the perspective of cumulative risk, the impact of the more stringent toxicity values would
be expected to be balanced by the effects of those values that are now less stringent. With
respect to the protectiveness of the toxicity information that was used in the risk assessment, the
conclusions of the risk assessment are still considered to be valid.

USEPA has also developed an approach to evaluating PCS compounds (USEPA, 1996a).

Because toxicity criteria have not yet been developed for the dermal absorption pathway, oral
toxicity criteria are adjusted to assess this pathway. The method for modifying oral toxicity
criteria involves the determination of absolute oral absorption factors that are applied to the oral
toxicity criteria. Based on new guidance for dermal risk assessment (USEPA, 2004c), there were
changes to the factors and assumptions used to calculate dermal toxicity values for the risk
assessment. In general, the oral absorption factors are more stringent; however, the impacts of
these changes would be expected to be minimal, especially because VOCs are the primary

contributors to risk in the groundwater.
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Exposures to lead in groundwater were evaluated using the IEUBK Model, Version 0.99
(USERA, 1994a). Because the IEUBK model is intended to account for exposures to lead from
multiple sources, the evaluation for this risk assessment utilized data from soil and drinking
water, to represent total exposures for the site. Based on the model, a blood lead concentration
was estimated for a population of children. The estimate of lead was then compared to an

acceptable blood-lead level of 10 ug/dl. The model was used to calculate theoretical blood-lead
concentrations for children for a variety of potential groundwater concentrations. Since the OU2
risk assessments were performed, the IEUBK model has been updated (USEPA, 2002a).

The IEUBK model used at the time the OU2 RI was conducted does not address adult exposures
to lead. The USEPA has since developed the Adult Lead Model to evaluate occupational
exposures to lead (USEPA, 2003b). The maximum detected groundwater concentration in the
POL Storage Area was 0.041 mg/L. While the models for evaluating uptake of lead in children

and adults have changed, the action level for lead in drinking water (15 ug/L) has not changed,
and is considered to be protective.

For soil, a residential lead level of 400 mg/kg has been established using the IEUBK model
(USEPA, 1994a). Based upon data presented in the OU2 RI, the maximum detected
concentration of lead (53.1 mg/kg) in surface soil would not exceed the residential lead level.
The maximum detected concentrations of lead in soil would not exceed the residential lead level.

Based on this review, it would not be necessary to include additional COC in the subsurface and
groundwater monitoring program for OU2.

Changes in RAOs and Cleanup Goals

As stated in Section 6.3.2, the cleanup goal of the remedial action for subsurface soil was to
reduce the BTEX contamination to levels below the criteria set by Ohio BUSTR. For soil, action
levels established were compared with die most protective action level under OAC 1301:7-9-13
for each chemical of concern. Levels at the time of the ROD and the first 5-yr ROD review
were:

• Benzene-0.17 mg/kg
• Toluene - 7 mg/kg
• Ethylbenzene - 10 mg/kg
• Xylene - 47 mg/kg

As previously discussed, the Ohio BUSTR guidance was updated in 2001. The action level for

benzene established in the ROD, and the 2001 BUSTR guidance are nearly equal. The action
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levels for the remaining compounds are more protective than those provided under the 2001
guidance.

The goal of the remedial action for groundwater was to reduce the benzene contamination to

below the MCL of 5 u,g/L. There has been no change in the MCL value for benzene.

A.5 41 No Action Sites
The NA sites were reviewed with respect to the ARARs, the exposure assumptions and the
toxicity data that were in effect at the time of the decision for the site. No RAOs were specified
for the sites because no remedy other than institutional controls was selected. Table 7*7 provides
the results of this evaluation for each site. A brief overview of the evaluation is provided in the
sections below.

The following documents were reviewed with respect to risk assessment data:

• Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary
Remediation Goals (USEPA, 1991b).

• Guidance Manual for the Integrated Exposure Uptake Biokinetic (IEUBK) Model for
Lead in Children (USEPA, 1994a).

• Soil Screening Guidance (USEPA, 1996b).

• User's Guide for the Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead
in Children Windows® Version (USEPA, 2002a).

• Human Health Toxicity Values in Superfund Risk Assessments (USEPA, 2003c).

• Recommendations of the Technical Review Workgroup for Lead for an Approach to
Assessing Risks Associated with Adult Exposure to Lead in Soil (USEPA, 2003b).

• Integrated Risk Information System (IRIS) (USEPA, 2004d).

• USEPA Region 3 Risk-Based Concentration (RBC) Table (USEPA, 2004a).

• Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment)
(USEPA, 2004c).

• USEPA Region 9 Preliminary Remediation Goals (PRG) Table (USEPA, 2004e).

Site-specific documents reviewed for this evaluation are listed in Table 7-7.
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ChmtgefbAMRSmlJBCs
No ARARs were listed in the ROD for the most of the 41 sites. The remedy selected for each of

the 41 sites addressed in the ROD is the NA alternative, which is based on restricted land use and

institutional controls.

In addition to restricted land use and institutional controls, the NA alternative for LFs 1 through

7, 9 and 11 relied upon maintenance of the LF caps, implemented as presumptive remedies, to

maintain protection to human health and the environment As part of the requirements for

capping, maintenance of the LF caps will'be conducted as described in the O&M Plans specific

to each LF. ARARs for the presumptive remedies were discussed in the Final Basewide

Removal Action Plan for Landfill Capping (TT, 1994a)

Three of the NA sites (UST 71 A, UST 4020, ERTR) were closed in accordance with BUSTR.

OAC 1301:7-9-13 for USTs, the BUSTR regulations, was revised in 1998 and became effective

on Match 31,1999. As part of the revisions to these regulations, the action levels for protection
of human health were expanded to address specific exposure pathways. Actions prior to

March 31,1999 are not required to follow the new rule.

Two of die NA sites (SPs 6 and 8) were evaluated in accordance with cleanup levels under the

TSCA. There have been no changes to cleanup levels for PCBs under TSCA.

Information TBC included toxicity values from USEPA's IRIS and PRG from Regions III

and DC The changes to the toxicity values and PRG since the last five-year review are discussed

below.

Changes in Land use and Exposure Assumptions
Land use of the 41 NA sites includes industrial, commercial, recreational, and open space. There

are currently two systems in place for alerting the IRP office that land use could change. The

first system is through the use of Form 103, a clearance required whenever digging will occur

anywhere at WPAFB. Form 103 must be submitted to the Office of Civil Engineering prior to

excavating or digging. The site is then evaluated for potential risks, including environmental

exposures. The second system requires the submittal of Form 813 to the IRP office prior to

construction activities at WPAFB. The IRP office reviews the information and determines if the

proposed construction is located at or near an IRP site, or if construction activities will affect an

IRP site. Based on information provided by these two systems and site visits that are conducted

at the base as part of on-going environmental programs, land use is known to remain unchanged

at all of the sites covered in the 41 Sites ROD; however, land use in a portion of OU9 has

changed. A new Child Development Center has been constructed and an addition to the Air

Force Institute of Technology complex is being constructed between 12th Street and 13th Street,

NA3K829564V5 Yr RevimAFinrf 01 _06V5YrFral_ Jm06 doc



Final
Second Five-Year Review
Wright-Patterson AFB
Page A-24

perpendicular to Q Street. These construction projects are located adjacent to EFDZ5. Land use
at EFDZ5 will remain unaffected by these buildings.

Exposure scenarios and assumptions varied by site. In general, a commercial/industrial land use
scenario was assumed for sites being evaluated by a semi-quantitative risk assessment
(i.e., screening assessment using PRG). Usually, the only receptor considered would be
industrial workers. For sites evaluated by a quantitative risk assessment, an industrial land use
scenario was also used. Receptors considered for evaluation to potential exposure of
contaminants include some of the following: industrial worker, maintenance worker,
construction worker, recreational visitor and trespasser. Since land use for these sites will
remain unchanged, exposure scenarios remain valid.

With regard to exposure assumptions in the quantitative risk assessment, new guidance for
dermal risk assessment (USEPA, 2004d) has been published. Exposure factor assumptions such
as the dermal absorption factor for some chemicals, oral absorption factors for some chemicals,
soil-to-skin dermal adherence factor, and skin surface areas have been updated.

With respect to potential exposures to VOCs during construction or excavation work, the areas
associated with residual contamination from these compounds are restricted from digging.
Exposures to groundwater associated with drinking water or other domestic purposes also
continue to be prevented due to restrictions on the use of groundwater. Water pumped from
affected on-Base production wells is treated prior to distribution.

Changes in Toxicity Values
The IRIS (USEPA, 2004d) was reviewed to determine whether the toxicity data had changed
since the quantitative risk assessments had been conducted. The review of toxicity values
indicated that a number of individual toxicity values had changed. In other cases, toxicity values
are now available for some chemicals that did not have toxicity criteria at the time of the risk
assessments.

In addition, USEPA is now supplementing values in the IRIS data base with PPRTVs (USEPA,
2003c), which currently represent a second-tier of human health toxicity values. These values
have been developed specifically for USEPA's Superfund Program and have not undergone the
multi-program review and consensus required for values to be placed in IRIS.

Because toxicity criteria have not yet been developed for the dermal absorption pathway, oral
toxicity criteria are adjusted to assess this pathway. The method for modifying oral toxicity
criteria involves the determination of absolute oral absorption factors that are applied to the oral
toxicity criteria. Based on new guidance for dermal risk assessment (USEPA, 2004c), there were
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changes to some of the factors and assumptions used to calculate dermal toxicity values for the

risk assessment.

For the human health risk assessments performed using a semi-quantitative or qualitative

methodology, contaminant concentrations were compared to the most current Region 9 industrial

and/or residential soil PRO (USEPA, 2004e), and in some cases, to the Region 3 RBC (USEPA,

2004a). The majority of Region 9 industrial and residential soil PRG has been updated, as well

as, the Region 3 RBC. For most sites, the changes to PRG values would not have changed

the outcome of the qualitative risk assessment COPC concentrations in soil (as shown in

Table 7-4); however, have exceeded the updated Region 9 industrial PRG:

• Concentrations of arsenic, methylene chloride, and dibromochloromethane in soil at
EFDZ10.

• Concentrations of arsenic and benzo(a)pyrene at EFDZ4.

• Concentrations of arsenic at EFDZ9.

For several sites, exposures to lead in soil were evaluated using the DEUBK Model, Version 0.99

(USEPA, 1994a), which does not address adult exposures to lead. Since the 41 NA sites risk

assessments were performed, the IEUBK model has been updated (USEPA, 2002a). In addition,

the USEPA has since developed the Adult Lead Model to evaluate occupational exposures to

lead (USEPA, 20035).

Finally, USEPA developed the Soil Screening Guidance (USEPA, 1996b) as a framework for

screening contaminated soils that encompasses both simple (i.e., screening-level) and more

detailed approaches for calculating site-specific SSLs. hi particular, this guidance presents

methodologies to address the leaching of contaminants through soil to an underlying potable

aquifer. Although it is possible that soil concentrations associated with NA sites would exceed

the SSLs for migration to groundwater, use of the SSLs would have no effect on the remedy.

Given the period of time the sites have existed, migration of chemicals from the LF has most

likely occurred. Groundwater is being monitored under the BMP/LTM Program.

Change* in RAOs and Cfetnqp Gaffe
There were no remedial objectives selected for any of the 41 NA sites. The NA alternative was

selected as remedy for all 41 sites (i.e., the USAF determined that no remedial action was

necessary to ensure protection of human health and the environment at these sites). This

decision was based on the evaluation of analytical data and current site conditions at the time of

the site investigations. Institutional controls and access/land use restrictions are in place at all of

the sites (e.g., most are located within an active military installation with limited access).

NA3k829664\5 Yr RewnrtFinrf 01_0&5YrFnal_Jw06 doc



Final
Second Five-Year Review
Wright-Patterson AFB
Page A-26

Additionally, some sites have fencing around them, further limiting access. Digging or
excavation at any of the 41 sites, especially those with waste/contamination left in place, is
currently restricted by the nature of the installation, and is expected to remain restricted. If
portions' of WPAFB are sold, the appropriate land use would need to be evaluated for the specific
intended application. For the EOD Range, land use restrictions would be placed to limit
industrial Uses.

A.6 Groundwater OU
The following documents were reviewed with respect to risk assessment data and assumptions:

• Background Technical Memorandum (IT, 1996).

• Final Current Conditions Health Risk Assessment Technical Memorandum
(IT, 1997a).

• Final Future Conditions Health Risk Assessment, Technical Memorandum
(IT, 1998a).

• Engineering Evaluation/Cost Analysis, Groundwater Basewide Monitoring Program
(FT, 1999a).

• Final Basewide Ecological Risk Assessment Technical Memorandum (IT, 1999b).

• Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary
Remediation Goals (USEPA, 1991b).

• Health Assessment Document for 2,3,7,8-Tetrachlorodibenzo-p-Dioxin (TCDD) and
Related Compounds (USEPA, 1994c).

• Guidance Manual for the Integrated Exposure Uptake Biokinetic (IEUBK) Model for
Lead in Children (USEPA), 1994a).

• Report on the Peer Review of the Dioxin Reassessment Documents: Toxicity
Equivalence Factors for Dioxin and Related Compounds (Chapter 9) and Integrated
Risk Characterization Document (USEPA, 2000).

• Comprehensive Five-Year Review Guidance (USEPA, 200la).

• List of Drinking Water Contaminants and MCLs (USEPA, 2002b).

• Technical Factsheet on: NICKEL, National Primary Drinking Water Regulations
(USEPA, 2002c).

• National Recommended Water Quality Criteria: 2002 (USEPA, 2002d).

• User's Guide for the Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead
in Children Windows® Version (USEPA, 2002a).
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• Recommendations of the Technical Review Workgroup for Lead for an Approach to
Assessing Risks Associated with Adult Exposure to Lead in Soil (USEPA, 2003b).

• Risk Assessment Guidance for Superjund, Volume I: Human Health Evaluation
Manual, Part E, Supplemental Guidance for Dermal Risk Assessment
(USEPA, 2004c).

• Record of Decision, Source Control Operable Unit - Landfills 8 and 10
(WPAFB, 1993a).

• Record of Decision, Off-Source Operable Unit and Final Remedial Action, Landfills 8
and 10 (WPAFB, 1994).

• Record of Decision for Spill Sites 2. 3. and 10 Within Operable Unit 2
(WPAFB, 1997b).

• Record of Decision, Groundwater Operable Unit, Groundwater Basewide Monitoring
Program (WPAFB, 1999).

A CCRA was conducted to provide estimates of potential current human health risk associated
with exposures to the groundwater (IT, 1997a). Potential future risk to human health (resulting
from movement to groundwater) and the ecological risk assessment of surface water and
sediment were evaluated in the FCRA (IT, 1998a) and in the Basewide Ecological Risk
Assessment (IT, 1999b).

Changes in ARABS and TBCs

The purpose of the ARARs review is to determine whether recently promulgated or modified
requirements of federal or state of Ohio environmental regulations are applicable or relevant and
appropriate, and if modifications of regulations during the past five years call into question the
protectiveness of the remedy (USEPA, 200la). Changes to the ARARs since the last five-year

review are discussed in this section.

The National Ambient Air Quality Standards (NAAQS) specified in 40 FR 50 and the National
Emissions Standards for Hazardous Air Pollutants (NESHAPS) specified in 40 CFR 61 and 63

are considered applicable because air stripping is part of the selected remedy (WPAFB, 1999).
Since the ARARs for ambient air were presented in the EE/CA (IT, 1999), standards for
paniculate matter equal to or less than 2.5 microns particle size and ozone (8-hour average) were
included in USEPA's listing of NAAQS. The NESHAPS include benzene and VC, which were

selected as COCs for the GWOU. Overall, emissions from sources are controlled and are not
expected be significant. WPAFB, in its entirety, is considered a major source.

The MCLs were identified as chemical-specific ARARs for several of the COPCs for the
GWOU. Of these values, the MCLs for arsenic and nickel have changed. The MCL for arsenic
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has been reduced from 50 u,g/L to 10 u,g/L (USEPA, 2002b). The rule became effective on
February 22, 2002. The date by which systems must comply with the MCL of

10 u,g/L is January 23, 2006. Regardless of the future change in the MCL for arsenic, the LTM
of groundwater and institutional controls described in the GWOU ROD (WPAFB, 1999),
continue to be protective because exposure to groundwater is prevented. The reduction in the
MCL for arsenic, however, could potentially increase the time required for the remedy to achieve
the new MCL.

The MCL for nickel was remanded on February 9, 1995 (USEPA, 2002c). While many water
suppliers continue to monitor nickel levels in their water, there is currently no USEPA legal limit
on the amount of nickel in drinking water. USEPA is reconsidering this limit.

Ecological risks were assessed for major surface water bodies within WPAFB (IT, 1999b). The
evaluation focused on comparing detected chemical concentrations to surface water and
sediment quality criteria. In addition, available ecological characterization information was used
to determine whether predicted impacts were actually occurring in the environment to plant and
animal species (including threatened and endangered species). Human health effects from
chemicals, surface water, and sediment were evaluated previously during investigations
conducted for the individual OUs. Although no further action was taken for the surface water
and sediment in the GWOU, these standards remain in effect as ARARs because the selected
remedy includes discharge of treated water to surface water. Furthermore, there is potential for
discharge of contaminated groundwater to surface water via hydraulic connections.

The Ambient Water Quality Criteria and Water Quality Criteria (40 CFR 130 and 131) are
established under the Clean Water Act (Sections 303 and 304) for protection of human health
and aquatic organisms, which must be met or exceeded by the states in establishing water quality
criteria. These criteria have been updated since the ROD was issued and are provided as
National Recommended Water Quality Criteria: 2002 (USEPA, 2002d). In addition, under
OAC 3745-1-34, the Ohio Criteria for Aquatic Life have been replaced by the Water Quality
Criteria for the Ohio River Drainage Basin. Many of these values for both human health and
ecological effects are more stringent than the values presented in the EE/CA for the GWOU
(IT, 1999a).

For screening purposes, USEPA Region 5 has since developed Ecological Screening Levels
(ESL) as protective benchmarks for water and sediment quality. These values are intended to
serve the same purpose as the Surface Water Quality Benchmark Values and the Sediment
Quality Benchmark Values that were applied in the ecological risk screening for surface water
bodies at WPAFB. The purpose of a screening level risk assessment is to identify those
contaminants that exceed the ESL benchmarks that will be retained for additional analysis and
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allow the investigation to focus on those areas that require further evaluation. Similar to the
ambient water quality criteria, many of these values are more stringent than the benchmark
values applied in the ecological risk assessment for the GWOU (IT, 1999b).

Exceedences of ecological benchmarks were acknowledged in the GWOU ROD (WPAFB,
1999). The ROD concluded that the uniformity of chemical patterns throughout the base surface
water systems and the lack of correlation of these patterns with the activities historically
conducted within the OUs, seems to imply sources present in the environment due to human
activity, such as automobile or airplane exhaust, or pesticides used for agricultural purposes
rather than an OU-related source. With the exception of acetone, neither surface water nor
sediment was associated with solvent contamination that exceeds water quality standards. Other
constituents that were found to exceed water quality standards were a variety of inorganics,
phthalates, PAHs, and chlorinated pesticides. These constituents were found relatively
uniformly throughout the base and are reflective of urban environments and anthropogenic
activities and not generally associated with OU-related contamination. Although anthropogenic
sources persist at the base (e.g., automobile and aircraft exhaust), the GWOU remedy continues
to address OU-related contamination.

Changes ii Land use and Exposure Assumptions

Hypothetical exposures to groundwater by on-base residents, on-base workers, and off-base
residents were evaluated in the CCRA and PCRA (IT, 1997a and 1998a). Each potentially
exposed population (off-base residents, on-base residents, and on-base workers) was estimated
for risk under various scenarios (WPAFB, 1999):

• On-Base Resident - It was assumed that military personnel reside on base for limited
periods of time, and these receptors obtain all household water from base supply wells.
Exposure pathways included:

- Digestion of groundwater.
- Inhalation of volatiles from groundwater.
-- Dermal contact with chemicals in groundwater.
- Ingestion of home-produced foodstuffs including fruit and vegetables.

• On-Base Worker - It was assumed that non-military personnel work on the base, but
reside off-base. Drinking water during work hours is obtained from base supply wells.

- Ingestion of groundwater.
- Inhalation of volatiles from groundwater.
- Dermal contact with chemicals in groundwater.
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• Off-Base Resident - This exposure assumes that the receptor obtains all household
water from wells located at base boundary.

- Ingestion of groundwater.
- Inhalation of volatiles from groundwater.
- Dermal contact with chemicals in groundwater.
- Ingestion of home-produced foodstuffs including fruit and vegetables.

The greatest risk was found to be to the off-base resident from chemicals in the uppermost
aquifer, because of higher exposure duration estimates and the potential number of pathways.
For simplicity, only the evaluation of the off-base resident was presented in the GWOU ROD.
For the CCRA (IT, 1997a), numerical risk estimates were calculated for ten exposure location
points in Areas A and C, and six in Area B. These points are theoretical locations based on
modeled estimates of areas where selected plumes crossed the base boundary and where supply

wells are currently located.

To assess potential future conditions, groundwater risks were developed in the FCRA (1998a) for
time periods of 30, 60, and 90 years using the worst-case transport model scenario where all
Huffman Dam wells and the city of Fairborn's north well field are "turned on", and the
WPAFB EW-1 is "turned off (i.e., the condition under which the greatest contaminant transport
is likely to occur). In addition, COC concentrations and cumulative risk at specific locations
associated with major contaminant plumes were estimated for a time period between current
conditions and 30 years. Based on the transport model, the USEPA target risk range of 1 x 10"6

to 1 x 10"4 for carcinogens and HI of one for noncarcinogens would be expected to be reached
within 30 years.

There has been no change in assumptions associated with the use of groundwater at WPAFB.
The hypothetical receptors that were evaluated in the risk assessment are still valid and there are
no new receptors to consider. Potential exposures to groundwater associated with drinking water

or other domestic purposes continue to be prevented due to restrictions on the use of

groundwater.

As stated previously, ecological risks were assessed for major surface water bodies within

WPAFB (IT, 1999b). The evaluation focused on comparing detected chemical concentrations to

surface water and sediment quality criteria. Uses of the surface water bodies and the potential

for exposure to surface water and sediment at WPAFB have not changed since the GWOU was

issued.
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The toxicity values were reviewed to determine whether slope factors and reference

doses/concentrations that applied at the time of the remedy had changed. Several of the toxicity

values that were used in the risk assessments for current and future conditions (IT, 1997a and

1998a) have changed since the GWOU ROD was issued. These changes, however, did not

impact the majority of the RGs, because they were based on either MCLs or background

concentrations. The RGs for two COPCs, 4,4'-DDT and OCDD, were RBCs. Of these, the

toxicity values for 4,4' -DDT did not change. The RBC for OCDD is discussed in the following

section.

The TEFs for dioxin and related compounds that were used in the original human health risk

assessment (USEPA, 1994c) have since been updated (USEPA, 2000). The TEFs represent

toxicity factors relative to 23,7,8-TCDD and can be applied to transform various concentrations

of dioxin congeners (e.g., TCDDs, TCDFs, PCDDs, and PCDFs) into equivalent concentrations

of 23,7,8-TCDD. One diox in-related compound, OCDD, was identified as a COPC for the

BMP. Because there is no MCL for OCDD, the tap water PRG for 2,3,7,8-TCDD was

transformed using the TEF for OCDD to calculate a RG for OCDD. The RG in the GWOU was

based on a TEF of 0.001 (USEPA, 1994c), which is relative to a TEF of 1.0 for 2,3,7,8-TCDD.

The revised TEF of 0.0001 (USEPA, 2000) represents a decrease in relative toxicity by an order

of magnitude. Therefore, the RG for OCDD developed under the base wide monitoring program

is still protective.

Because toxicity criteria have not yet been developed for the dermal absorption pathway, oral

toxicity criteria are adjusted to assess this pathway. The method for modifying oral toxicity

criteria involves the determination of absolute oral absorption factors that are applied to the oral

toxicity criteria. Based on new guidance for dermal risk assessment (USEPA, 2004c), there were

changes to some of the factors and assumptions used to calculate dermal toxicity values. Of

these, the oral absorption factors for barium and chromium VI are more stringent; however, the

impacts of these changes would be expected to be minimal, especially because VOCs are the

primary contributors to risk in the groundwater.

Exposures to lead in groundwater were evaluated using the IEUBK Model, Version 0.99

(USEPA, 1994b). Because the model is intended to account for exposures to lead from multiple

sources, the evaluation for this risk assessment model utilized data from soil and drinking water

to total exposure to the population of children for an estimate of a blood lead concentration

(IT, 1997 and 1998). The estimate of lead was then compared to an acceptable blood lead level

of 10 ug/dl. The model was used to calculate theoretical blood lead concentrations for child

Jan06 doc



Final
Second Five-Year Review
Wright-Patterson AFB
PageA-32

residents for a variety of potential groundwater concentrations. Since the GWOU risk
assessments were performed, the IEUBK model has been updated (USEPA, 2002a).

Because the IEUBK model does not address adult exposures to lead, a model developed by the
California Environmental Protection Agency (Cal EPA, 1991) was used to evaluate adult
exposures. The Cal EPA model was nonlinear above a concentration of 500 mg/L of lead. The
only locations where groundwater concentrations exceeded 500 mg/L were in leachate wells
beneath landfills. Although blood lead levels could not be accurately determined in those
locations, the possibility of exposure to these concentrations was estimated to be very low
(IT, 1997a). The USEPA has since developed the Adult Lead Model to evaluate occupational
exposures to lead (USEPA, 2003b). While the models for evaluating uptake of lead in children

and adults have changed; however, the action level for lead in drinking water (15 ng/L) has not
changed and is considered to be protective.

Changes in RAOs and Cleanup Goals
As stated in Section 8.3.2, the following RAOs were developed to mitigate the risks posed to
human health and the environment:

• Return useable groundwater to its beneficial use within a reasonable timeframe.

• Prevent off-site migration and ingestion of inorganic COPCs in groundwater that
exceed the RG.

• Prevent off-site migration and ingestion of organic COPCs in groundwater that exceed
the RG.

• Monitor groundwater areas that exhibit sporadic (spatial or temporal) exceedences of
the RG.

The COPC RGs are given in Table 1 of the ROD (WPAFB, 1999) and discussed in Section 8.3.2
of this review. These values, as well as changes that have occurred in these values since the last
five-year review, are summarized in Table 8-2. For inorganic COPCs, the MCL for arsenic will

be reduced from 50 ng/L to 10 ug/L (USEPA, 2002b) in January 2006. The future MCL of

10 u,g/L will be more protective than the current MCL; however, the remedy itself will continue

to be protective because exposure to groundwater is prevented. The MCL for nickel (100 u,g/L)
has been remanded. Based on the approach specified in the GWOU ROD, background
concentrations would serve as the RG for nickel (WPAFB, 1999). For organic COPCs in
groundwater, the RGs for 1,2-DCE, PCE, TCE, and VC are based on MCLs and have not

changed.
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As shown in Table 8-2, background concentrations were selected as the cleanup goals for several
inorganic constituents. These concentrations were established in the Background Technical

Memorandum (IT, 19%) for the BMP at WPAFB. Due to the nature of the geologic formations
that comprise the Buried Valley Aquifer beneath WPAFB, the BMP at WPAFB was divided into
sections identified as Hill and Valley areas (IT, 19%). These groups were further subdivided

into bedrock and various chemical layers. Background data sets were developed for each of
these areas. The statistical analyses for these data sets are described in the Background
Technical Memorandum (IT, 19%). The background concentration for each inorganic
constituent hi each layer was based on the 95* percentile or quantile value, depending upon the
statistical distribution of the data set hi cases where the calculated 95* percentile or quantile

exceeded the maximum value for the data set, the maximum value for the constituent was
selected as die background concentration. Although USEPA has updated guidance for

establishing and comparing background concentrations, this information has pertained to
background concentrations in soil. The statistical procedures that were used to derive the
background concentrations presented in the Background Technical Memorandum (IT, 19%)
have not changed.
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Rocord of Decision: Source Contra/ Operable Unit - Landfills 8 and 10

I. THE DECLARATION

A. Site Name and Location

Source Control Operable Unit - Landfills 8 and 10
Wright-Patterson AFB
Greene County, Ohio.
(CERCLIS Operable Unit 1, Event 2)

B. Statement of Basis and Purpose

This decision document presents the selected remedial action for the Source
Control Operable Unit, Landfills 8 and 10, at Wright-Patterson AFB,
developed in accordance with CERCLA, as amended by SARA, and, to the
extent practicable, the National Contingency Plan (NCP). This decision is
based on the administrative record for the site. The attached index identifies
the items which comprise the administrative record upon which the selecdon of
the remedial action is based.

The State of Ohio has concurred on the selected remedy.

C. Assessment of the Site

Actual or threatened releases of hazardous substances from the site, if not
addressed by implementing the response action selected in this Record of
Decision (ROD), may present an imminent and substantial endangerment to
public health, welfare, or the environment.

D. Description of Selected Remedy

Landfills 8 and 10 comprise the first of twelve operable units identified for
cleanup at Wright-Patterson AFB, Ohio. This ROD addresses the sources of
the contamination and any threat posed by migration of contamination to
groundwater beneath Landfills 8 and 10, the principle threats to the site.
Based on the proximity of homes to Landfills 8 and 10, WPAFB, OEPA and
USEPA jointly deemed that a remedial action aimed at controlling any current
or potential risks posed by the contamination migrating from the landfills was
warranted. WPAFB and the regulatory agencies agreed there was no reason to
delay that portion of the overall site remedy dealing with the landfills
themselves while awaiting sampling results from areas outside, but potentially
affected by, Landfills 8 and 10. A subsequent ROD will address potential
off-source contamination for the operable unit.
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The remedial actions selected in this ROD incorporate the following
components:

Low Permeability Clay Cap.
Leachate Collection and Treatment.
Landfill Gas Collection and Treatment.
Public Water Supply for Private Well Users.
Operation and Maintenance and Performance Monitoring.
Disposal of Nonhazardous Drill Cuttings under the Clay Cap.

E. Statutory Determination

The selected remedy is protective of human health and environment, complies
with Federal and State requirements that are legally applicable or relevant and
appropriate to the remedial action, and is cost-effective. This remedy utilizes
permanent solutions and alternative treatment or resource recovery
technologies, to the maximum extent practicable. However, because treatment
of the principal threats of the site was not found to be practicable, this remedy
does not satisfy the statutory preference for treatment as a principal element.
Because this remedy will result in hazardous substances remaining on-site
above health-based levels, a review will be conducted within five years after
commencement of the remedial action to ensure that the remedy continues to
provide protection of human health and the environment.

ALAN P. BABBITT
Deputy for Hazardous Materials

and Waste
Deputy Assistant Secretary

of the Air Force
(Environment, Safety and
Occupational Health)

Valdas y Adamkus
Regional Administrai
USEPA Region V

UL 1 5 1993

Q .
Ohio EnvironmentarProtection Agency

Page 2



Record of Decision: Source Control Operable Unit - Landfills 8 and 10

n. DECISION SUMMARY

A. Site Name, Location, and Description

Wright-Patterson Air Force Base (WPAFB) is located in southwestern Ohio, east of the City
of Dayton and adjacent to Fairborn. The Base is approximately 60 miles north of Cincinnati
and approximately 50 miles west of Columbus.

The installation is composed of Wright and Patterson Fields, which are separated by State
Route 444. Wright Field comprises Area B and Patterson Field comprises Areas A and C.
Landfills 8 and 10 are located in Area B.

Landfills 8 and 10 are located in the northeast corner of Area B, in the area bounded by
National, Kaufman, and Zink Roads (Figures 1 and 2). Landfills 8 and 10 are separated by
roughly 1,000 feet. An unnamed tributary to Hebble Creek runs through the area between
the landfills. Currently, the entire area encompassing Landfills 8 and 10 is fenced and
posted as "Off Limits".

Landfills 8 and 10 are adjacent to the Woodland Hills military housing area at WPAFB. In
addition, there are private homes on Zink and National Roads, and a subdivision is currently
under construction in the area south of the landfills.

Geography; WPAFB lies within the Till Plains section of the Central Lowlands
Physiographic Province. The regional land surface typically appears flat to gently rolling.
Area streams and rivers have developed generally level flood plains, such as the Mad River
flood plain on which most of WPAFB is situated.

The land surface altitude at WPAFB varies from 800 feet above the National Geodetic
Vertical Datum of 1929 (NGVD) in Areas A and C, located within the Mad River flood
plain, to 975 feet above NGVD in Areas B just west of Landfill 8. Landfills 8 and 10 are
located in a high area that overlooks the Mad River valley. The land surface altitude in the
vicinity of Landfill 8 is 945 feet above NGVD; in the vicinity of Landfill 10, the land
surface altitude is 920 feet above NGVD. The Mad River valley immediately north of the
landfills is located about 800 feet above NGVD.

The area surrounding the landfills is drained by an unnamed tributary to Hebble Creek. This
unnamed tributary separates the landfills and flows north to Hebble Creek.

The Woodland Hills subdivision occupies the area generally north of Landfill 8 and the areas
generally north to south of Landfill 10. The subdivision houses WPAFB personnel.

Both landfills support several small stands of cattails that have developed in saturated
depressions on the landfill caps. The depressions are the result of compaction and settling of
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Figure 1 - Area Location Map
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LANDFILL 8

Figure 2 - Location of Landfills 8 and 10, and Area Housing Units
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the cap material. Landfills 8 and 10 support two and eight cattail stands, respectively, that
total about 3,450 square feet (about 0.08 acre). Mean stand size is less than 0.01 acre.

A new subdivision is currently under construction in the area immediately south of Landfills
8 and 10. There are also private homes along National Road, within 300 feet of Landfill 8,
and private homes along Zink Road, within about 1,000 feet of Landfill 10.

Climate: The climate in the area is temperate and humid with a mean annual temperature of
52.3 degrees Fahrenheit (°F) and a mean annual precipitation of 36.25 inches. Precipitation
is evenly distributed throughout the year. In the spring, the average final occurrence of
freezing temperatures is in mid-April, and in the autumn, the average initial occurrence of
freezing temperatures is in late October. Temperatures of 0°F or below will be experienced
in about four years out of five, while 100°F or higher will occur in about one year out of
five.

B. Site History

History of Site Activities: Landfill 8 is about 11 acres. It was operated from about 1947
until the early 1970s and received waste from Area B. Both general refuse and hazardous
materials were disposed in the landfill using trench-and-cover methods. The depth of
Landfill 8 varies across the refuse trenches from 6 to 44 feet. The thickness of the cover
varies between 3 and 12 feet. The total volume of waste material buried at Landfill 8 is
estimated at 187,300 cubic yards.

Landfill 10 is about 8 acres. It was operated from 1965 until the early 1970s and received
waste from all areas of WPAFB. Like Landfill 8, both general refuse and hazardous
materials were disposed in Landfill 10 using trench-and-cover methods. The depth of the
landfill varies across the refuse trenches from 17 to 25 feet, and the cover thickness is
typically 1-3 feet. The total volume of waste material buried at Landfill 10 is estimated at
171,600 cubic yards.

History of Site Investigations and Remedial Actions; Several investigations were
conducted at Landfills 8 and 10. A records search was conducted in 1981. A field
investigation, which included the installation of monitoring wells and leachate/landfill gas
wells, the sampling of surface water, leachate and groundwater and the performance of
geophysical surveys, was conducted in 1984. A follow-on field investigation was conducted
in 1986, which included the installation of additional monitoring wells, the sampling of
groundwater from both new and existing wells, shallow borings to investigate landfill covers
and estimate infiltration to the landfills, and monitoring landfill cover borings and
leachate/landfill gas wells for hydrogen sulfide and combustible gas concentrations. This
investigation was followed by an additional field study, which included resampling the
ground-water monitoring wells, sampling leachate, and sampling surface waters and
sediments along the unnamed tributary between Landfills 8 and 10.

Three corollary investigations were conducted during the preliminary stage of the Remedial
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Investigation/Feasibility Study (RI/FS) for Landfills 8 and 10. These included soil gas
surveys, additional geophysical surveys, and a study to identify combustible gas migration
from the landfills.

C. Highlights of Community Participation

Wright-Patterson AFB offered many opportunities for public input and community
participation during the Remedial Investigation and Feasibility Study for Landfills 8 and 10,
and the proposed plan for the Source Control Operable Unit. Specifically, the base held
three public meetings during an eighteen month time period to discuss the investigatory
activities taking place at the site. At each of these meetings, the fieldwork for the landfills
was discussed as well as the methane migration study and methane monitoring program. A
listing of community relations activities is contained in attachment 1 of this ROD.

Base officials also conducted a special meeting with 14 Woodland Hills residents directly
affected by the methane migration study and methane monitoring program. A relocation plan
was developed by the Base Environmental Management Office for the 14 residents and was
approved by the Installation Commander. An emergency evacuation plan was in place in the
event that high methane levels were detected in homes where monitors were installed as a
precautionary measure. Local print and broadcast media were invited to this meeting in an
effort to keep the public informed of the actions the base took regarding the investigation.

A public comment period was held from October 23, 1992 until November 23, 1992 for the
Proposed Plan for the Source Control Operable Unit at Landfills 8 and 10. The public
comment period was later extended for an additional 30 days, and base officials accepted
comments until December 23, 1992. A summary of the comments received can be found in
the responsiveness summary.

D. Scope and Role of Response Action Within Site Strategy

Based on the proximity of homes to Landfills 8 and 10, WPAFB, OEPA and USEPA jointly
deemed that a remedial action aimed at controlling any current or potential risks posed by the
contamination migrating from the landfills was warranted. WPAFB and the regulatory
agencies agreed there was no reason to delay that portion of the overall site remedy dealing
with the landfills themselves while awaiting sampling results from areas outside, but
potentially affected by, Landfills 8 and 10. They further agreed that initial data from the
ongoing Remedial Investigation would be sufficient for selecting appropriate source control
measures for the landfills without compromising the eventual selection or implementation of
an overall site remedy, which will be based on completion of the RI/FS for the study area
outside the immediate landfill boundaries.

This Record of Decision refers to the "source control operable unit" (SCOU). The SCOU is
a discrete portion of the overall remediation (clean-up) of Landfills 8 and 10. The SCOU
addresses hazards posed by specific environmental media and is not meant to address all
potential hazards posed by the site. Specifically, the SCOU addresses the following
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environmental media and potential hazards.

ENVIRONMENTAL MEDIA

Landfill wastes and soils

Leachate

Landfill gases

Ambient (breathing) air

Private water sources

POTENTIAL HAZARD

Direct Contact and mgestion

Direct Contact and ingestion

Inhalation and fire/explosion

Inhalation

Direct Contact, ingestion, inhalation

Table 1: Environmental Media and Potential Hazards

The most significant environmental medium which is not addressed by the SCOU is ground
water already affected by Landfills 8 and 10 (i.e., down gradient). The clean-up of ground
water already affected by the site will be addressed, if necessary, by an off-source
remediation effort scheduled for proposal in the fall of 1993. A detailed investigation of the
ground water at Landfills 8 and 10 is currently underway.

In general terms, the clean-up goals for the SCOU are to prevent direct contact with on-site
contaminants and to prevent on-site contamination from spreading. An additional goal of the
SCOU is to eliminate the potential for exposure to site-related contaminants through the use
of private water sources for drinking and showering. The SCOU remediation will achieve
the clean-up goals through a combination of waste containment and treatment, and the
remedy will address air, soil, and ground water from beneath and up gradient of the
landfills.

Meeting these goals plays an important role in the overall clean-up strategy for the site. By
initiating the SCOU remedial action as early as possible, risks posed by contact with landfill
contaminants will be significantly reduced or eliminated.

E. Summary of Site Characteristics

Site Geology and Hydrology. The geology of the area consists of Ordovician- and Silurian-
Age rocks overlain by unconsolidated deposits of Pleistocene Age and Recent Age.

The Richmond Group of Ordovician Age is the bedrock unit underlying most of WPAFB.
The Richmond Group consists of up to 265 feet of interbedded shales and limestones that
crop out in portions of eastern Montgomery and Western Greene Counties.

The Richmond Group is capped by thin, discontinuous erosion remnants of Brassfield
Limestone of Silurian Age in some areas of WPAFB. The Brassfield Limestone is a
relatively pure limestone up to 30 feet thick.
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The bedrock reflects a preglacial drainage system that differs somewhat from that currently
seen in the area. This drainage system is masked by overlying unconsolidated glacial
deposits.

Unconsolidated materials of the Pleistocene Age overlie bedrock and are represented in the
area by glacial till and outwash deposits. These materials were deposited during the last
period of major glaciation, the Wisconsin, and are present throughout the area.

Glacial till consists of a heterogeneous mixture of cobbles, gravel, sand, silt and clay that
were deposited directly by the glacier as it moved over the region. These deposits,
interbedded with water-bearing sand and gravel zones, locally may form confining aquifers
or may limit recharge to underlying unconsolidated aquifers.

As the glacier retreated, melt streams flowing through the valleys and lowlands deposited
large accumulations of sand and gravel identified as outwash deposits. Outwash deposits
attain a maximum thickness of 250 feet at Dayton and usually overlie till deposits. Outwash
deposits form the most prolific aquifer of the Ohio region.

Recent Age alluvium deposited in relatively thin sequences by modern streams is presented
the ground surface adjacent to all major streams. The alluvium consists of both sorted and
unsorted accumulations of sand, silt, gravel, and clay.

Water is present in the unconsolidated deposits and the underlying bedrock. Water occurs in
intergranular pore spaces in the unconsolidated deposits. In bedrock, water occurs in
fractures, joints, and solution openings in the shale and limestone.

The unconsolidated alluvium, outwash, and till interact to form a complex aquifer system at
WPAFB. Outwash is locally separated from overlying alluvial materials by 2 to 7 feet of
dense, unsorted till composed of clay, silt, gravel, and sand. In many areas, the till layer is
thin or absent and alluvium directly overlays the outwash deposits. Also, in many areas two
till layers occur within the glacial outwash, dividing it locally into separate hydraulic units.
The till, wherever it occurs, can be described as a semiconfining layer with many holes,
tears, and missing pieces.

Alluvial deposits may be locally productive, yielding 100 to 500 gallons per minute (gpm).
Normal practice in the Dayton area, however, is to obtain water supplies from the more
productive, underlying glacial outwash deposits. The alluvium, where present at WPAFB, is
typically 40 to 60 feet thick and occurs under water-table conditions. The alluvial deposits
provide base flow to streams during low flow periods.

Outwash deposits yield greater than 1,000 gpm. At WPAFB, the hydraulic conductivity of
the outwash ranges from 1,000 to 3,000 gallons per day per square foot (gpd/ft2). The
buried valley aquifer, a Federally designated Sole Source Aquifer, is used by WPAFB for
water supply and is also the primary unit from which municipal supplies are drawn at the
nearby Dayton Municipal Wellfield on Rohrer's Island. The City of Fairborn's North
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Wellfield also draws water from this aquifer; this wellfield is used only during periods of
drought for emergency use. Groundwater occurs in the outwash deposits under both water
table and artesian conditions and locally may provide base flow to streams during low flow
conditions in areas where it is at or near the ground surface.

Groundwater contained in the scattered sand and gravel sequences of till provides domestic
supplies on the order of 10 gpm. The till is generally more than 20 feet thick and may
overlie units of greater productivity.

The bedrock deposits are a minor source of groundwater. The shale and interbedded
limestone of the Richmond Group yield water of sufficient quantity only for household use.
The Brassfield Limestone generally yields greater quantities of water than the Richmond
Group and is suitable for both farm and home use.

Nature and Extent of Contamination. Significant chemical contamination has been
detected at Landfill 8 and 10 in the soil, leachate, and landfill gases. Ambient (breathing) air
and private water sources in the vicinity of Landfill 8 and 10 have not shown significant
chemical contamination. However, the potential exists for these media to become
significantly contaminated in the future. The chemicals listed in Table 2 were detected at
concentrations which exceeded limits established by one or both of the following: (a) state
and/or federal environmental regulations, (b) a human health risk analysis (see Summary of
Site Risks).

The chemicals of concern were found to be unevenly distributed throughout both landfills,
which is expected from a trench-and-cover burial operation. Based on historical data and
data collected during the remedial investigation, no extremely high and isolated contaminant
concentrations, or "Hot Spots", were found that would indicate leaking buried containers or
localized hazardous waste disposal areas. Further, Landfills 8 and 10 were found to be
essentially the same in terms of the types and concentrations of contaminants. This
conclusion is important in that the clean-up alternative selected for the source control
operable unit will be the same at both landfills.
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CHEMICALS OF CONCERN

Soil/Sediment

Chemical

Benzo(a)pyrene
Dieldrin
Dioxins (TCDD, pg/g)
PCBs
Beryllium

Range
(ug/kg)

31 - 1,200
89 - 290
1 . 9 - 5 4
51 - 6,700
100 - 2,900

Landfill Gas

Chemical

Benzene
Vinyl chloride
Methane

Range
(ug/m3)

352 - 15,223
38 - 174,250

426 - 6.5x10"

Leachate

Chemical

1 ,2-Dichloroethene
4-Methylphenol
Benzene
Chloroform
Diethylphthalate
Dioxins (TCDD, pg/l)
Ethylbenzene
Methylene chloride
Naphthalene
Toluene
Trichloroethene
Vinyl chloride

Range
(ug/l)

4.0- 16,000
2.0 - 940
2.0- 100
2.0- 5.0
1.0-160
22 -53

2.0- 150
50 - 9,500
1.0-390
2.0 - 3,000
1.0- 930
1.0- 2,400

Chemical

Arsenic
Beryllium
Cadmium
Copper
Iron
Lead
Zinc
Ammonia
Cyanide

Range
(ug/l)

4.7 - 68
0.7 - 2.9
3.6 - 10.1
3.0 - 142
95 - 1.1x1 08

3.3 - 276
18.7 - 4,440

1,380- 98,900
10.9 - 148

Table 2: Chemicals of Concern

F. Summary of Site Risks

The human health risk assessment for this SCOU was performed using a "qualitative"
methodology based on USEPA guidance found in the Human Health Evaluation Manual, Part
B, "Development of Risk-Based Preliminary Remediation Goals" (OSWER Directive 9285.7-
01B, December 1991). Chemical specific Preliminary Remediation Goals (PRGs) were
established. The PRGs were based on state and federal environmental regulations and/or
risk-based concentrations calculated using specific exposure pathways and land use scenarios.
The exposure pathways considered were direct ingestion of soil and ground water (leachate)
and inhalation of volatile contaminants from the use of household water. In addition, risks
associated with the migration of explosive gases from the landfills were evaluated. A
residential land use scenario was assumed.

Contaminant concentrations found at the site were then compared to the PRGs. If
contaminant concentrations at the site exceeded a PRG, significant risk to human health was
assumed to exist. If not mitigated, these contaminants at these concentrations pose an
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imminent and substantial endangerment to public health and welfare. Any such risk was
considered adequate justification for undertaking a clean-up action. The qualitative risk
assessment concludes that each of the pathways considered, including migration of explosive
gases, poses significant risks to human health. The chemicals of concern associated with the
pathways are listed in Table 3.

Soil/S«dim«nt

Chemical

Benzolalpyrene

Dieldnn

Dioxm (TCDD, pg/g)

PCBs

Berytium

mg/kg

1.2

0.29

5.36x105

6.7

2.9

Location

TP 8-23

TP 10-13

LS 10-2

TP 8-13

TP 10-6

PRG (mg/kg)
(Carcinogenic)

5.6x102

4.0x102

4.27x10*

8.3x102

1.5x10'

PRG
(Non-Carcinogenic)

NA

1 35x10'

NA

NA

1.35x103

MCL

NA

NA

NA

NA

NA

Leachate

Chemical

1 ,2-Dichloroethene

4-Methyiphenol

Benzene

Chloroform

Diethylphthalate

Dioxins (TCDD, pg/1)

Ethylbenzene

Methytene Chloride

Naphthalene

Toluene

Tnchloroethene

Vinyl Chloride

Arsenic

Beryiium

Cadmium

Copper

Lead

Zinc

Cyanide

mg/L

16.0

0.94

0.10

5.0x103

0.160

5.3x10*

0.150

9.5

390.0

3.0

0.930

2.4

6.8x10J

2.9x10J

1.01x10J

0.142

0.276

4.44

0.148

Location

TP 8-19

TP 10-2

TP 10-31

LS 10-3

TP 10-6

TP8-17

TP 10-14

TP 10-6

TP 8-19

TP 10-6

TP8-19

TP8-19

TP 8-20

TP 8-32

TP 10-14

TP8-14

TP8-15

TP 10-14

TP 8-20

PRG (mg/l)
(Carcinogenic)

6.8x106

NA

6.2x104

2.7x10"*

NA

5.67x10'°

NA

6.2x103

NA

NA

3.0x10°

2.8x106

1.98x102

1.98x103

NA

NA

NA

NA

NA

PRG (mg/1)
(Non-Carcinogenic)

3.65x10'

1.83

NA

3.65x10'

2.9x10'

NA

3.3

2.14

1.46x10'

6.6

NA

NA

1.1x102

1.8x10'

1.8x102

1.35

NA

7.3

0.73

MCL (mg/1)

7.0x102

NA

5.0x1 0J

1.0x10 '

NA

3.0x10-"

7.0x10'

S.OxlO3

NA

1.0

5.0x10J

2.0x103

5.0x102

4.0x103

5.0x1 0J

1.3 (MCLG)

0.015

5.0 (SMCL)

0.20

Table 3: Comparison of Chemicals of Concern with PRGs
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Potential risks to the environment were not addressed in the qualitative risk assessment for
the SCOU, which focused on human health. Risks to the environment will be fully evaluated
in the baseline risk assessment as part of the off-source remediation effort.

G. Description of Alternatives

The Feasibility Study for the source control operable unit evaluated four clean-up
alternatives; one of which is the "No Action" alternative used as a baseline for comparison as
required under CERCLA and the NCP at 40 CFR 300.430 (e)(4). The remaining three
alternatives were found to be both effective and implementable, and all were evaluated
against nine criteria to arrive at the preferred alternative.

A brief description of each clean-up alternative follows. The reader will notice that
Alternatives 2, 3, and 4 are very similar. The only difference between the alternatives is the
method of leachate treatment. Therefore, the common elements of Alternatives 2, 3, and 4
are presented together, and the different leachate treatment methods are highlighted
individually. The costs presented for Alternatives 2, 3, and 4 include the common elements
and the specific leachate treatment method. The reader is encouraged to reference the SCOU
Feasibility Study for more detailed information.

Alternative 1: No Action

The No Action alternative shall involve no clean-up action at Landfills 8 and 10.
The costs and time to implement Alternative 1 are negligible. The No Action
alternative is intended as a basis for comparison for the other alternatives. Since
no clean-up action shall occur under this alternative, significant hazards, as
identified in the risk assessment for the SCOU, shall remain at the site.
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i

Common Elements of Alternatives 2, 3, and 4: Clay cap; Leachate collection;
Landfill gas collection & treatment; Public water supply

Alternatives 2, 3, and 4 each include construction of a low permeability clay cap
(Figures 3A, 3B) to limit surface water infiltration, leachate generation, landfill gas
emissions, erosion, and contact with landfill contaminants. The clay cap shall
comply with Ohio EPA regulations for sanitary landfill closure (OAC 3745-27-12),
which meet or exceed requirements of RCRA, Subtitle D (40 CFR 258). The clay
cap shall consist of a recompacted soil barrier, a drainage layer, and a top
soil/vegetative layer.

Leachate shall be extracted by a system of wells installed withiin and surrounding
the landfills (Figures 4, 5A, 5B), as required for sanitary landfill closure under
RCRA, Subtitle D (40 CFR 258.61). Landfill gases shall be collected by a system
of wells connected to a vacuum blower and treated using a enclosed ground flare.
The landfill gas collection and treatment system shall be constructed and operated
in accordance with state permit requirements (OAC 3745-15, 31, 35) and the
Clean Air Act, Section 101 (40 CFR 52). Ground water and landfill gas monitoring
shall also be performed to ensure the effectiveness of the containment measures,
as required for sanitary landfill closure under Ohio EPA regulations (OAC 3745-27-
12) and RCRA, Subtitle D (40 CFR 258.61).

Under Alternatives 2, 3, and 4; private homes along Zink and National Roads shall
be hooked-up to a public water supply. In addition, access restrictions, including
fencing, warning signs, and security patrols and institutional controls (i.e., deed
restrictions) shall be utilized to limit future uses of the site.
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800

FEET

EXPLANATION

Landfill location identified in the
Focused Remedtel Investigation,
ES. 1892.

Approximate boundary of clay
cap.

Cross-section shown on Figure 38

Figure 3a - Conceptual Plan Drawing of Clay Caps for Landfills 8 and 10
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DETAIL 1
CCNCRMIZtD CROSS-SECTION

OF O.AT CA»
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I
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1
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For location of cross-section see Figure 3A.

Landfill cap soil slopes shall be: 5% minimum.
25% maximum or based upon stability analysis.

Ground-water elevation is from Focused Remedial
Investigation report (ES. 1992) for Landfills 8 and 10
at Wright-Patterson Air Force Base. Ohio. Volume 1.

Figure 3b - Cross-Section Detail of Clay Caps through Landfills 8 and 10
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DETAIL 1
CONCEPTUAL Î -*N Of ACHVt
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800 /
•*.
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EXPLANATION

Denotes gas extraction well location
and pipeline (location, spacing, and
number are not represented by this
depiction).

Composite site for leachate and landfill
gas treatment systems. Denotes gas
vacuum blowers, flame arresters,
condensate traps and ground flares.

Figure 4 - Active Landfill Gas Collection/Treatment System for Landfills 8 and 10
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/
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800
i
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EXPLANATION

Denotes idealized location of dilute leachate
extraction wells and header.

Denotes idealized location of concentrated
leachate extraction wells and header.

Denotes location of leachate treatment plant
olscharge.

Denotes location of leachate/landfill gas
treatment system.

Location of wells is preliminary. Final location
and number and depth of wells will be
determined by ground-water modeling.
Cross-section shown on Figure SB.

Figure 5A - Preliminary Location of Leachate Collection and Treatment System
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DETAIL D-1
CF COMBCO LEAOWC cxm«cnoH
*»o a*» OXLBCDON weu

0
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400

FEET

EXPLANATTON

C.LE.W. - Denotes concentrated leachate extraction well.

D.L.E.W. - Denotes dilute leachate extraction well.

For location of cross-section see Figure 5A.

Ground-water elevation is from Focused Remedtal
Investigation report (ES. 1992) for Landfills 8 and
10 at Wright-Patterson Air Force Base. Ohio.

Volume 1.

Figure 5b - Leachate Extraction Wells for Landfills 8 and 10
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Alternative 2 - Leachate Treatment Method: Metals removal, aerobic biological
treatment, and micro-pollutant removal by chemical oxidation (Figure 6).

Estimates of: Capital Cost - $10,590,000
Annual O&M Cost - $1,470,000
Present Worth Cost - $27,210,000
Time to Implement - 18 Months from ROD (estimate)

The leachate treatment system under Alternative 2 shall be constructed and
operated in accordance with state permit requirements (OAC 3745-15, 31, 35).
Leachate flow from a number of extraction wells shall be controlled through an
equalization tank. The metals removal process shall remove heavy metals from the
waste stream (e.g., iron, copper, lead, zinc) by the addition of a caustic soda.
Aerobic biological treatment shall remove organic compounds from the waste
stream by biodegradation in an activated sludge process.

Residual organics in the leachate stream shall be destroyed by chemical oxidation.
The chemical oxidation process shall involve addition of hydrogen peroxide and
ultraviolet light to the waste stream which initiates chemical reactions that destroy
organic compounds.

Waste products formed under this alternative are: (1) sludge from the metals
removal process, (2) sludge from the biological treatment process, and (3) treated
leachate. It is anticipated that sludge from the metals removal process will be
classified as hazardous waste. As such, it will be managed and disposed in
accordance with applicable regulations (OAC 3745-52, 54, 59; and, 40 CFR 261,
262, 264, 268). Sludge from the biological treatment process will likely be
classified as non-hazardous waste and will be disposed as such,

To comply with Ohio Water Quality Standards (OAC 3745-1, ORC 6111.041), the
treated leachate shall be discharged to surface waters under a National Pollution
Discharge Elimination System permit, which meets or exceed requirements of the
Clean Water Act (40 CFR 12.44; OAC 3745-32, 33; ORC 6111.04.2).
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Figure 6 - Alternative 2 Leachate Treatment System
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Alternative 3 - Leachate Treatment Method: Metals removal, aerobic biological
treatment, and micro-pollutant removal by carbon adsorption (Figure 7).

Estimates of: Capital Cost - $10,490,000
Annual O&M Cost - $1,630,000
Present Worth Cost - $28,940,000
Time to Implement - 18 Months from ROD (estimate)

The leachate treatment system under Alternative 3 shall be constructed and
operated in accordance with state permit requirements (OAC 3745-15, 31, 35).
Leachate flow from a number of extraction wells shall be controlled through an
equalization tank. The metals removal process shall remove heavy metals from the
waste stream (e.g., iron, copper, lead, zinc) by the addition of a caustic soda.
Aerobic biological treatment shall remove organic compounds from the waste
stream by biodegradation in an activated sludge process.

Residual organics in the leachate stream shall be removed by carbon adsorption.
The carbon adsorption process shall include two carbon vessels operated in series.
Organic compounds adsorb to the carbon within the vessels and are removed from
the waste stream.

Waste products formed under this alternative are: (1) sludge from the metals
removal process, (2) sludge from the biological treatment process, (3) spent
carbon, and (4) treated leachate. It is anticipated that sludge from the metals
removal process will be classified as hazardous waste. As such, it will be
managed and disposed in accordance with applicable regulations (OAC 3745-52,
54, 59; and, 40 CFR 261, 262, 264, 268). Sludge from the biological treatment
process will likely be classified as non-hazardous waste and will be disposed as
such.

Spent carbon will be classified as hazardous waste and will be managed in
accordance with applicable regulations. It is anticipated that spent carbon will be
thermally regenerated and reused. However, if spent carbon is not acceptable for
regeneration, it will be disposed as hazardous waste in accordance with applicable
regulations.

To comply with Ohio Water Quality Standards (OAC 3745-1, ORC 6111.04.1), the
treated leachate shall be discharged to surface waters under a National Pollution
Discharge Elimination System permit, which meets or exceed requirements of the
Clean Water Act (40 CFR 12.44; OAC 3745-32, 33; ORC 6111.04.2).
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Figure 7 - Alternative 3 Leachate Treatment System
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Alternative 4 - Leachate Treatment Method: Metals removal, aerobic biological
treatment, air stripping and carbon adsorption (Figure 8).

Estimates of: Capital Cost - $10,560,000
Annual O&M Cost - $1,660,000
Present Worth Cost - $29,360,000
Time to Implement - 18 Months from ROD (estimate)

The leachate treatment system under Alternative 3 shall be constructed and
operated in accordance with state permit requirements (OAC 3745-15, 31, 35).
Leachate flow from a number of extraction wells shall be controlled through an
equalization tank. The metals removal process shall remove heavy metals from the
waste stream (e.g., iron, copper, lead, zinc) by the addition of a caustic soda.
Aerobic biological treatment shall remove organic compounds from the waste
stream by biodegradation in an activated sludge process.

Residual organics in the leachate stream shall be removed by air stripping and
carbon adsorption. The process shall involve air stripping through a packed tower
followed by carbon adsorption as described in Alternative 3. Air stripping removes
volatile organic compounds (VOCs) from the waste stream by transferring the
VOCs to the vapor phase (i.e., air).

Waste products formed under this alternative are: (1) sludge from the metals
removal process, (2) sludge from the biological treatment process, (3) air emissions
from the stripping process (4) spent carbon, and (5) treated leachate. It is
anticipated that sludge from the metals removal process will be classified as
hazardous waste. As such, it will be managed and disposed in accordance with
applicable regulations (OAC 3745-59, 52, 54; and, 40 CFR 261, 262, 264, 268).
Sludge from the biological treatment process will likely be classified as non-
hazardous waste and will be disposed as such.

Air emissions from the stripping process will be discharged to the atmosphere in
accordance with state permit requirements (OAC 3745-15, 31, 35) and the Clean
Air Act, Section 101 (40 CFR 52).

Spent carbon will be classified as hazardous waste and will be managed in
accordance with applicable regulations. It is anticipated that spent carbon will be
thermally regenerated and reused. However, if spent carbon is not acceptable for
regeneration, it will be disposed as hazardous waste in accordance with applicable
regulations.

To comply with Ohio Water Quality Standards (OAC 3745-1, ORC 6111.04.1), the
treated leachate shall be discharged to surface waters under a National Pollution
Discharge Elimination System permit, which meets or exceed requirements of the
Clean Water Act (40 CFR 12.44; OAC 3745-32, 33; ORC 6111.04.2).
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H. Summary of the Comparative Analysis of Alternatives

NINE EVALUATION CRITERIA

1. Overall Protection of Human Health and the Environment addresses whether on not
a remedy provides adequate protection and describes how risks are eliminated, reduced,
or controlled

2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)
addresses whether or not a remedy will meet all federal, state, and local environmental
laws and/or regulations

3. Long-Term Effectiveness and Permanence refers to the ability of a remedy to
provide reliable protection of human health and the environment over time

4. Reduction of Toxicity, Mobility, or Volume through Treatment refers to the
preference for a remedy that reduces health hazards, movement of contaminants, and
the quantity of contaminants at a site

5. Short-Term Effectiveness addresses the period of time needed to complete the
remedy, and any adverse effects to human health and the environment that may be
caused during the construction and implementation of the remedy

6. Implementability refers to the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to carry out a remedy and the
ability to coordinate federal, state, and local regulatory requirements

7. Cost compares the estimated capital, operation and maintenance, and net present
worth costs associated with each alternative.

8. Support Agency Acceptance: refers to whether the USEPA and the Ohio EPA agree
with, oppose, or have no comment on the alternative.

9. Community Acceptance: addresses whether interested persons in the community
are likely to support, have reservations about, or oppose the alternative This
assessment may not be completed until public comments on the Proposed Plan are
received.

1. Overall Protection of Human Health and the Environment

Alternative 2 , 3 , and 4 are protective of human health and the environment. Human and
environmental contact with landfill contents, contaminated soils and leachate is prevented by
construction of clay caps. Active landfill gas control eliminates explosion, fire, and
inhalation risks associated with landfill gases. Continued contamination of groundwater and
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other risks associated with the generation and spread of leachate is reduced by the clay cap
and leachate collection and treatment measures and conversion of private well users to public
water supplies.

2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)

Alternatives 2, 3, and 4 are expected to comply with all ARARs. The clay cap will be
constructed and maintained in compliance with Ohio EPA regulations for sanitary landfill
closure, which meet or exceed requirements of RCRA, Subtitle D.

A system to collect and treat leachate, as required under RCRA, Subtitle D, will be
constructed and operated to meet state permit requirements. All waste products from the
leachate treatment processes will meet applicable management and disposal regulations,
including the discharge of treated leachate to surface waters which will comply with Ohio
Water Quality Standards and the Clean Water Act under a National Pollution Discharge
Elimination System permit.

A system to collect and treat landfill gas will be constructed and operated to meet state
permit requirements and the Clean Air Act, Section 101. Ground water and landfill gas
monitoring will also be performed to ensure the effectiveness of the containment measures,
as required for sanitary landfill closure under Ohio EPA regulations and RCRA, Subtitle D.

3. Long-Term Effectiveness and Permanence

A low permeability clay cap is a common and effective technology used to close landfills. It
is designed to reduce or eliminate exposure by isolating landfill contents. Further, a clay cap
helps prevent rainwater infiltration and erosion which contributes to the spreading of
contaminants. Alternatives 2, 3, and 4 are expected to be equally effective at isolating
landfill contents and are expected to reduce by 70% leachate generated by infiltration of
rainwater. Leachate generated by the flow of ground water through landfill contents will be
captured by the leachate collection system. The effectiveness of the capture will be
determined through monitoring.

Replacing private water sources with a public water supply will provide a permanent solution
to potential risks associated with ground water contamination.

Alternatives 2, 3, and 4 will leave landfill contents in place. Therefore, the long-term
effectiveness and permanence of the alternatives relies on proper maintenance of the clay cap
and collection and treatment systems. Alternatives 2 and 4 require the highest level of
mechanical maintenance due to the associated chemical oxidation and air stripping systems.
Since hazardous waste will remain on-site under all three alternatives, overall effectiveness of
the selected alternative in meeting the clean-up goals of SCOU will be reviewed at least
every five years.
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4. Reduction of Toxicitv. Mobility, or Volume through Treatment

The primary objective of this remedy is containment of contaminants emanating from
Landfills 8 and 10, as such treatment is not a principal component. There is reduction of
Toxicity, Mobility, and Volume (TMV), but it is treatment of residuals inherent in the
containment alternative.

Alternatives 2 ,3 , and 4 provide equal reductions of TMV. In general, all three alternatives
remove leachate contaminants by 90-100%. The chemicals of concern removed through
leachate treatment are estimated as follows.

CONTAMINANT
CLASS

Organics

Metals

Ammonia

APPROXIMATE ANNUAL REMOVAL

ALT. 2

99 Ib/yr

13,500 Ib/yr

792 Ib/yr

ALT. 3

106 Ib/yr

13,500 Ib/yr

792 Ib/yr

ALT. 4

108 Ib/yr

13,500 Ib/yr

796 Ib/yr

Table 4: Annual Removal Rates for the Chemicals of Concern

Organics in the leachate will be largely destroyed in the biological treatment process. Air
stripping under Alternative 4 provides no significant removals due to the near complete
removal of volatile organics in the biological treatment process. The toxicity and mobility of
metallic contaminants in the leachate will be reduced in the metals removal process.

Alternative 2 destroys residual organic contaminants in leachate through chemical oxidation;
whereas, Alternative 3 transfers residual organics to carbon, and Alternative 4 transfers
residual organics to air and carbon. However, since Alternatives 3 and 4 include thermal
regeneration of carbon, the residual organics are destroyed.

Organic contaminants removed via gas collection will be destroyed by approximately 97 %
through treatment. The amount of volatile organic chemicals of concern destroyed through
gas collection and treatment will be approximately 1,000 pounds per year.

5. Short-Term Effectiveness

Alternatives 2, 3, and 4 include installation of clay caps which, during construction, will
increase dust emissions from the site. However, airborne particulates, to date, have not
shown any chemical contamination.
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General construction and operation, activities associated with Alternatives 2 , 3 , and 4 could
expose workers to landfill contents, gases, and/or leachates. All three alternatives also pose
risks associated with handling feed materials and residuals from the leachate treatment
system. The leachate treatment system associated with Alternative 2 poses additional risks
from the handling of chemical oxidants.

Strict health and safety standards and engineering controls are effective in reducing or
eliminating risks to workers and the community during construction and operation. The
necessary controls will be identified in health and safety plans for construction and operation.

6. Implementabilitv

All technologies employed by Alternatives 2, 3, and 4 are proven, and the services and
materials needed to implement the alternatives are available. However, a broader spectrum
of suppliers and operators exists for carbon adsorption.

Under state law, permits will be required to: (1) install and operate the leachate and landfill
gas collection systems, and (2) discharge treated leachate and treated gases.

7. Cost '

The net present worth cost of Alternative 3 is $30.4 million (20 years @ 6%). This is 6.0%
more costly that Alternative 2 and 1.4% less costly that Alternative 4. The highest cost
items are construction of the clay cap and leachate collection system and operation of the
leachate treatment system.

Alternative 2 Alternatve 3 Alternative 4

Capital Costs

0 and M Costs

Total Costs

10.808,000

1,520,000

28,024,523

10,798,000

1,730,000

30,423,200

10,865,000

1,760,000

30,834,299

Table 5: Cost Comparison for Alternatives
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8. Agency Acceptance

Under the Administrative Orders on Consent (Feb 1988) and the Federal Facility Agreement
(Mar 1991), Ohio EPA and USEPA Region V, respectively, must concur with the final
remedial alternative. WPAFB, as the lead agency for the SCOU, fully coordinated all
investigations and clean-up activities with both Ohio EPA and USEPA Region V. As a
result, both agencies support the selection of Alternative 3. Agency acceptance of any
alternative includes obtaining applicable permits to install and operate the remedy.

9. Community Acceptance

This criteria indicates whether the public concurs with, opposes or has no comment on the
preferred alternative. During the public meeting and comment period the main concerns of
the public were the length of time for investigation and cleanup, containment methods, and
health hazards posed by the landfills.

Section III contains the Responsiveness Summary from the public meeting and public
comment period.
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I. The Selected Remedy

The Air Force, OEPA and USEPA have selected Alternative 3 as the remedy for the Source
Control Operable Unit for Landfills 8 and 10, Wright-Patterson AFB. Alternative 3 was
found to provide the best balance of trade-offs when evaluated against the nine criteria
described above.

Alternative 3 includes:

• Access restrictions.

• Deed restrictions.

• Clay cap on Landfills 8 and 10.

• Active landfill gas control and treatment.

• Active leachate collection.

• Leachate treatment using equalization, metals precipitation,
biological treatment, filtration, carbon adsorption, and reaeration.

• Discharge of treated effluent to an on-site surface water.

• Provision of public water supply.

• Air, explosive gas, and groundwater monitoring.

• Operation and Maintenance of Remedy

The overall goal of the SCOU for remedial response actions at Landfill 8 and 10 is to protect
human health and the environment. In addition, the remedial response actions will permit
continued residential land use. The principal media and general remedial action objectives
(RAO) for the SCOU are as follows:

Soil/Landfill Contents—To prevent direct contact with and dermal absorption and
ingestion of the contaminated soils and landfill contents; control surface water runoff,
ponding, and erosion; to prevent or reduce infiltration and production of leachate; and

Page 31



Record of Decision: Source Control Operable Unit - Landfills 8 and 10

to control dust emissions to^meet ambient air exposure criteria.

Landfill Gas—To prevent inhalation of gases and the potential for explosion by
controlling landfill gases, and to meet ambient air exposure criteria.

Leachate/Leachate Seeps—To prevent contaminants of interest in leachate from
migrating to surface waters and ground waters; to prevent dermal absorption and
ingestion of this leachate; and to reduce/eliminate on-site leachate generation.

Private Wells (Ground Water)-To prevent ingestion, dermal absorption, and
inhalation of contaminants.

The selected remedy will achieve these RAOs as follows:

Institutional Controls:

Deed restrictions: Deed restrictions will be implemented to restrict future use. Landfill 8
and 10 are included in a deed. Deed restrictions must prohibit construction, mining, drilling,
installation of wells and other activities which shall interfere with the remedy or allow
humans to come into contact with the contamination on-site. Restrictions shall be filed with
the deed not later than 15 months from the effective date of the ROD. If and when the
property is transferred, these restrictions will be put on the deed, and all other requirements
for property transfer under CERCLA Section 120 and CERFA shall be followed.

Access restrictions: WPAFB desires to return much of the area to recreational use
ultimately. However, in order to ensure the remedy is protective of human health, access
restrictions will be maintained around the landfills. Once it is determined that the landfills
are not a threat to human health and the environment, access restrictions will be limited to
the operational aspects of the remedy, including the collection and treatment systems.
Access restrictions include fencing, posted warnings, and security patrols.

Engineering Controls;

Containment: Clay caps will be provided for both Landfills 8 and 10. A clay cap will:

• minimize downward percolation of precipitation thereby reducing the production of
concentrated leachate in both Landfills 8 and 10. However Landfill 8 will continue to
produce dilute leachate because of the flow of ground water through that landfill;

• minimize fugitive gas emissions;

• reduce off-site contamination from dust;

• prevent erosion; and
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• prevent direct contact.

As the landfill cap takes effect and landfill materials dewater to some extent, the amount of
leachate requiring treatment should decrease over time. The cap will reduce the flow of both
concentrated and dilute leachates.

A plan and cross-section drawing of the clay cap is shown in Figures 3A and 3B,
respectively. After capping, the landfill will be revegetated and could be returned to
recreational use.

The existing partial cap on Landfill 10 is not compatible with the overall design requirements
of the landfill cap. It will be destroyed in-place and covered with the new landfill cap to
preclude unwanted and uncontrolled pathways from remaining.

Installation of the new landfill caps will have to take into consideration the future installation
of the concentrated leachate collection system and the landfill gas collection system. Once
the cap is in place, it shall be disturbed as little as possible.

Active Landfill Gas Collection and Treatment: Gas generation for Landfills 8 and 10 was
estimated to be 68 cubic feet per minute (CFM) based upon a refuse density of 1,100 Ib/yd3

and a unit gas generation rate of 180 f^/ton/yr. The waste gas generation rate was estimated
from values reported in the literature. For design purpose, a value of 150 standard cubic
feet per minute (SCFM) will be used to account for seasonal variation and other factors such
as refuse composition, moisture and pH, etc.

The gas collection system shall be designed to meet the remediation goals for landfill gas and
for compatibility with the clay cap and leachate collection systems. Gas collection wells,
vents or layers will intercept the landfill gas moving off-site and minimize venting vertically
to the atmosphere. A conceptual plan that depicts landfill gas collection by a well system is
shown in Figure 4.

The gas shall be discharged to an enclosed ground flare designed for the volume and
character of collected gases.

Leachate Collection: Calculations provided in Section 3 and in Appendix C of the SCOU
Focused Feasibility Study suggest that (including safety factors) a maximum of 46 gallons per
minute (gpm) of leachate could be extracted using an active leachate collection system. A
series of leachate extraction wells will be installed within and surrounding both Landfills 8
and 10. The well system will be designated to pump the leachate to an elevated equalization
tank from which a regulated, continuous flow could be delivered to the leachate treatment
system serving both landfills.

Leachate Treatment: The leachate treatment system will consist of a metals removal
process followed by a packaged biological (activated sludge) wastewater treatment plant.
Residual non biodegradable organics will be destroyed with carbon adsorption. Figure 7 is a
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process flow diagram of the leachate treatment system.

Equalization: The equalization tank will provide retention time to equalize the flow and
strength from the concentrated and dilute leachate extractions systems. This tank is
necessary to provide continuous operation of the treatment system and proper performance of
the activated sludge system.

Metals Precipitation: The metals removal process will remove metals as hydroxide
precipitates. Significant amounts of iron and manganese will be removed in this process.
Other metals that form insoluble hydroxide precipitates are present in such low
concentrations that little, if any, will be removed in this system.

The metals removal process will consist of metals precipitation with the addition of a
coagulant followed by flocculation and clarification. Engineering studies will be required to
determine the use of caustic or lime in terms of effectiveness for metals removal and
dewaterability of the sludge. Enough caustic will be added to raise the pH for metals
removal.

Aerobic Biological Treatment: The activated sludge process will remove biodegradable
organics (measured by the BOD and COD tests). Volatile organics will also be removed by
biodegradation.

The activated sludge effluent will be filtered through a granular media filter to remove
suspended BOD and if present, heavy metals precipitates. Sludge generated from the aerobic
biological treatment system, if hazardous, must be disposed of in accordance with USEPA's
Off-Site Policy.

Filtration: Granular media filtration placed downstream of the activated sludge process
will remove biological solids, other organics, and some metal precipitates, if present, from
the activated sludge effluent.

Activated Carbon: Activated carbon adsorption will be used to remove the non-
biodegradable organics as an effluent polishing process. The carbon system will remove
significant quantities (on a percentage basis) of the individual organic chemical species which
remain following activated sludge treatment. In addition this system will remove a
significant percentage of COD remaining (75% estimated) and of the remaining BOD (40%
estimated). The removal of these unidentified organics which comprise the bulk of the COD
will reduce the toxicity of the effluent.

Reaeration: Effluent reaeration will also be required to meet the receiving stream
dissolved oxygen standard.

Ion Exchange: Ion exchange is retained as a contingent option in case field monitoring
data indicate the need for this process to comply with surface water discharge requirements.
The ion exchange system will be located downstream from the carbon adsorption system and
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will be employed to remove residqal metals if permit limitations cannot be achieved
otherwise.

Surface Water Discharge: Effluent from the leachate treatment system will be discharged
to the unnamed tributary to Hebble Creek which flows between Landfills 8 and 10. The
discharge will require an NPDES permit from OEPA and will be required to meet permit
limits.

Ground Water and Ambient Air Monitoring: The selected remedy also includes both
ground water and ambient air monitoring. Ground water monitoring is required by state and
federal regulations as part of a landfill closure. The number and location of compliance
monitoring wells shall be determined during design, and approved by USEPA and OEPA.

Public Water Supply: Under this alternative, hookup to a public water supply, either from
WPAFB or the City of Fairborn, will be provided to homes along National and Zink Roads
that use private wells for drinking water.

Observational Approach: It is the intent of WPAFB to proceed as expeditiously as
practicable in the implementation of the selected remedy with community and regulatory
agencies' inputs. To maintain this current emphasis, WPAFB and the regulatory agencies
will adopt an observational approach to continue the preparation of the subsequent remedial
design and remedial action activities. The purpose of the observational approach is to
implement as quickly as possible the selected remedy to provide long-term and cost-effective
facilities which include permanent and ARAR-compliant remedies that afford protection to
the community and the environment.

The observational approach to site remedial design/remedial action includes four key
elements:

Remedial design using all available data;
Identification of expected operating conditions for the extraction and treatment systems
(leachate and landfill gas) including the ranges of variations in flow rates and in the
chemical composition of the influent and effluent that the selected system, as designed,
will be able to accommodate;

• Identification of key monitoring parameters, such as treatment system influent and
effluent composition, leachate extraction flow rates, and water level and chemical
composition data of selected monitoring wells to verify the effectiveness of leachate
contamination capture and treatment system effectiveness; and
Development of contingency plans to address variations from the leachate extraction and
treatment system's expected range of operating conditions.

The application of this observational approach to source control remedial actions for
Landfills 8 and 10 will be necessary for some limited design investigations. The limited
design investigations required include:
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Field pumping tests. Field pumping tests shall be performed to more accurately define
radii of influences, pumping rates, screening intervals, pump sizes, operational controls
(for intermittent operation) and other operational planning and design data.

• Slug Testing. To evaluate the hydraulic conductivity of the landfill materials and
potential pumping rates, slug tests will be performed on selected existing Landfills 8 and
10 leachate wells.

• Gas Sampling. Samples of the landfill gas shall be collected and analyzed to determine
the heat value of the gas. This information is needed for design of the ground flare
burner and to determine the capacity of supplemental fuel storage required.

Once the landfill cap is installed and the gas leachate collection systems are in operation, the
effects of these installations, in terms of landfill subsidence, water table levels and leachate
generation rates shall be monitored and documented.

nf Implementation; The estimated capital, operational, and present- worth costs
associated with the selected remedy are shown in Table 6 based on 20 years of operation, at
a 6% interest rate, the remedy will cost $30,423,202.00.

Under this alternative, the highest single cost item will be the clay cap. The next highest
costs will be associated with construction and operation of active leachate collection and
leachate treatment technologies with off-site disposal of residuals.
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Item

Deed Restrictions

Fencing and Posted
Warnings

Security

Clay Caps

Post-Closure Ground-
Water Monitoring

LFG Control System

Extraction Wells

Enclosed Ground
Flares

LFG Collection
Transfer Piping

Monitoring

Ambient Air

Explosive Gas

Leachate Collection
System

Extraction Wells-
Concentrated

Extraction Wells-
Dilute

Pipelines and Dilute
Leachate Collection
Headers

Leachate Treatment

Metals Precipitation

Biological Treatment

GAC

Laboratory Testing

Access Road to
Treatment Plant

Off-Site RCRA Landfill

Sludge Disposal-
ch«mic«l

Transport «tk>n

Off-Site Solid Watt*
Landfill

Sludge Disposal-
biologic al

Transportation

Surface Water Discharge

Public Water Supply

TOTAL

TOTAL REMEDY COST

Landfill 8 '

Capital $

2,500,000

0

230,000

26,390

572,545

450,000

260,000

O&M $

32,000

85,000

21,000

1,320

57,255

1 50,000

2.600

Landfill 10

Capital $

1,900,000

0

1 50,000

26.390

596,075

600,000

340,000

O&M $

29,000

85,000

20,000

1,320

56,608

200,000

2.6OO

Landfills 8 and 10 Subtotals

Capital
$/yr

1,200

81,000

0

4,400,00
0

0

380,000

94,000

52,780

0

50,000

1,168,62
0

1,050,00
0

340,000

1,400,00
0

920,000

230,000

0

21.0OO

0

0

0

0

9,515

6OO.OOO

10,798,116

O&M (1-5 yr)
$/yr

0

0

59,000

61,000

170,000

41,000

350

2,640

103,790

59,280

116,863

350,000

3,700

235,740

110.000

350,000

48,620

0

8.000

2.9OO

550

1.100

66

5,200

1,729,799

O&M (>5 yr)
$/yr

0

0

59,000

61,000

1 70,000

41,000

350

2.64O

103,790

29,640

116,863

350,000

3,700

235,740

110,000

350.000

48,620

0

8.000

2.900

550

1,100
66

5,200

1,700,168

• 30,423,202

Table 6: Summary of Remedy Costs
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Table 7 presents performance standards for the selected remedy-

Permit Based Performance Standards
Leachate Treatment System: The performance standards for the leachate treatment standards
will be established by the Ohio National Pollution Discharge Elimination System (NPDES) Permit
to Operate
Landfill Gas Treatment: The landfill gas treatment system performance standards will be based
on the Air Discharge Permit to Operate
Ambient Air Monitoring: Ambient Air Monitoring performance standards will be based on the Air
Discharge Permit to Operate
Other Performance Standards
Clay Cap Performance Standards: To meet the requirements of Ohio Administrative Code (OAC)
3745-27-11 for closure as a solid waste landfill, the cap will be constructed to include at a
minimum
• a recompacted soil barrier layer with a minimum 2 feet thickness and with a maximum

permeability of 1 x 10-7 cm/sec.
• a drainage layer with a minimum 1 foot thickness and a minimum permeability of 1 x 10-

3 cm/sec
• a vegetative layer consisting of soil and vegetation, 3 foot thick
• minimum slope of 5% and a maximum slope of 25%
• The cap system will be designed to have a maximum projected erosion rate of five tons

per acre per year
Methane Monitoring: Methane monitoring performance standards will be the OAC 3745-27-12
Leachate Collection System: The leachate collection system shall establish a capture zone that
extends outside of the landfill boundaries as determined by groundwater level measurements,
such that migration of leachate beyond the landfill boundaries is eliminated
Groundwater Monitoring: Groundwater beyond the landfill boundaries will be monitored for
exceedences of the MCLs, or PRGs where MCLs where not available, for the chemical of
concern.
Landfill Gas Collection: The landfill gas collection system shall establish a capture zone that
extends outside of the landfill boundaries as determined by methane gas measurements, such
that migration of methane beyond the landfill boundaries is eliminated.

Table 7: Performance Standards for the Selected Remedy

Performance levels for the selected remedy will be established for the treatment plants based
on permit requirements. The performance standards for the leachate treatment system will
be established by the Ohio National Pollution Discharge Elimination System permit to
operate. The landfill gas treatment system performance standards will be established by the
Air Permit to Operate.

Compliance Levels: Compliance Levels establish acceptable exposure levels that are
protective of human health and the environment. Table 8 presents the Compliance Levels for
the SCOU. In determining this list, a residential land-use scenario was used. This scenario
assumed that the primary risks were due to direct ingestion of soil and water and inhalation
of volatile organic compounds (VOCs) from household water use. Also, the highest
concentration found among all samples collected was used. For soils, risk-based
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concentration levels were calculated and used to develop the list of chemicals. For water,
both risk-based concentration levels and maximum contaminant levels (MCLs), or non-zero
maximum contaminant level goals (MCLGs) from the Safe Drinking Water Act (SDWA),
were used because of the assumption of direct ingestion.

Points of Compliance: Points of compliance for subsurface gas migration, leachate
migration, and ambient air monitoring are the boundaries of the landfill.

System Shut-Off Criteria: Shut-off criteria for the leachate collection and treatment system
will be one year's groundwater monitoring where no compliance levels are exceeded by the
chemicals of concern. Compliance monitoring shall continue during any extended periods of
shut-off.

Management of Residuals;

Metals Precipitation. The chemical sludge production is estimated to be 20 cu. yd./year
after dewatering to 30% solids. The metals sludge may be hazardous and therefore shall
require disposal in a RCRA-permitted facility in accordance with the land disposal
restrictions.

Aerobic Biological Treatment. The biological sludge produced by the treatment process
may pass TCLP analyses and be classified as a non-hazardous waste. This determination
will be made based on analysis of the first batch.

Activated Carbon. Carbon usage is estimated at approximately 200,000 Ib/year which
corresponds to a loading rate of approximately 10 grams of GAC per gram of TOC. The
200,000 Ib/year of spent carbon shall have to be regenerated or disposed of at a RCRA-
permitted facility. Typically, carbon suppliers provide regeneration services at their off-site
facilities.

Ion Exchange. Included with the ion exchange system shall be a system to concentrate and
treat the brine produced from regenerating the ion exchange resins. Should regeneration be
infrequent, disposal of the brine at a RCRA-permitted facility may be considered.

All wastes generated during implementation of the remedy shall be handled in compliance
with OSWER Directive 9330.2-07, Notification of Out-Of-State Shipment of Superfund
Wastes.
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Chemicals of Conca/n

Benzene

Chloroform

1 2-Dichloroethene(t>

2 3.7 8, TCDD

Methylene Chlonde

Naphthalene

Toluene

Tnchloroethene

Vinyl Chloride

Ethyl Benzene

1,2.3,4,6,7,8 HPCOF

4-Methylphenol

Diethylphthalate

Arochlor 1242

Arochlor 1 246

Arochlor 1 254

Arochlor 1 260

Benzolalpyrene

Dieldnn

1.2.3,4,6,7,8 HPCDD

1,2.3,4,6,7,8.9 OCDD

2.3,7,8 TCDF

1.2.3,4,6.7,8 HXCDD

1,2.3.4,6,7,8,9 OCDF

Arsenic

Beryllium

Cadmium

Copper

Iron

Lead

Zinc

Cyanide

Ammonia

Water (ug/U

0 62

0 28

6 77x10-2

5 67x10-7

6 22

NA

NA

303

2 83x10-2

NA

5 67x10-5

NA

NA

5 67x10-5

5 67x10-4

5 67x10-6

5 67x10-6

5 67x10-4

11 0

002

NA

NA

NA

NA

NA

NA

NA

Soil (ug/L)

4 27x10-6

8 31x10-2

8 31x10-2

8 31x10-2

8 31x10-2

5 57x10-2

4 00x10-2

0 149

Table 8: Compliance Levels for the Chemical of Concern
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K. Statutory Determination

Under its legal authorities, WPAFB's primary responsibility at this NPL site is to undertake
remedial actions that achieve protection of human health and the environment. In addition,
Section 121 of CERCLA establishes several other statutory requirements and preferences.
These specify that when complete, the selected remedial action must comply with ARARs
unless a statutory waiver is justified. The selected remedy must also be cost effective and
utilize permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable. Finally, the statute expresses a preference
for remedies which significantly reduce the volume, toxicity, or mobility of hazardous waste.
The selected remedy will satisfy all the statutory requirements without the need to
compromise any criteria.

Protection of Human Health and the Environment. The remedial action will prevent
direct contact with on-site contaminants and prevent on-site contamination from spreading.
Human and environmental contact with landfill contents, contaminated soils and leachate is
prevented by construction of clay caps. Active landfill gas control eliminates explosion, fire,
and inhalation risks associated with landfill gases. Continued contamination of groundwater
and other risks associated with the generation and spread of leachate will be reduced by
leachate collection and treatment measures and conversion of private well users to public
water supplies.

Compliance with ARARs. The elements of the selected remedy will all comply with the
ARARs established for the site. The ARARs include:

LOCATION-SPECIFIC ARARs:

There are no location specific ARARs

ACTION-SPECIFIC ARARs:

OAC 3745-27-11 Final Closure of Sanitary Landfills.

This remedy involves the capping of a landfill which was closed prior to promulgation of these
requirements; therefore the substantive requirements of OAC 3745-27-11 ar relevant and appropriate.
Furthermore, these requirements are more stringent than the requirements contained in 40 CFR
258.60, Criteria for Municipal Solid Waste Landfills - Closure Requirements.

OAC 3745-27-14 Post-closure Care of Sanitary Landfills.
40 CFR 258.61 Criteria for Municipal Solid Waste Landfills - Post Closure Care Requirements.

This remedy involves the capping of a landfill which was closed prior to promulgation of these
requirements; therefore the substantive requirements of OAC 3745-27-14 are relevant and appropriate.

OAC 3745-17-08 Restrictions on Emission of Fugitive Oust.

This remedy is not located within an area regulated by this requirement. However, because of the
close proximity of the site to private homes, the technical requirements of OAC 3745-17-08 are
relevant and appropriate.
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OAC 3745-38 Ohio NPDES General Permits.
40 CFR 122 National Pollution Discharge Elimination System.

40 CFR 1 22 and OAC 3745-38 require a general construction permit and best management practices
for erosion and stormwater runoff controls be implemented at sites where over five acres will be
affected Since this remedy involves capping over 5 acres of landfill, these requirements are
applicable

OAC 3745-31 Permits to Install New Sources

These requirements are applicable to the modification of solid waste disposal facilities Under the NCR
remedial activities occurring on-site must meet substantive but not administrative requirements
However, under Section 9B of the Administrative Orders of Consent between OEPA and WPAFB,
permits are required for Remedial Activities

OAC 3745-35 Air Permits to Operate and Variances.

These requirements are applicable to the modification of solid waste disposal facilities. Under the NCP,
remedial activities occurring on-site must meet substantive but not administrative requirements
However, under Section 9B of the Administrative Orders of Consent between OEPA and WPAFB,
permits are required for Remedial Activities Finally the requirements of OAC 3745-35 encompass all
requirements stated in the Clean Air Act Section 101, 40 CFR 52, and OAC 3745-15-07 which are
germane to this remedy

OAC 3745-52 Standards for Generators of Hazardous Waste
OAC 3745-54 Management of Hazardous Waste.
40 CFR 264 Standards for Owners and Operators of Hazardous Waste Treatment, Storage and

Disposal Facilities.
Subpart I - Use and Management of Containers.
Subpart J - Tank Systems.

40 CFR 262 Standards Applicable to Generators of Hazardous Waste.

These standards are applicable to the hazardous waste determination and its subsequent management

40 CFR 261.24 Identification and Listing of Hazardous Materials - Toxicity Characteristics
40 CFR 268 Subpart D: Land Disposal Restrictions - Treatment Standards.
OAC 3745-59 Hazardous Waste Restricted from Land Disposal - Exception.

These requirements are applicable to the determination of the toxicity of sludge produced by the
leachate treatment system and its subsequent disposal.

40 CFR 125 Criteria and Standards for the National Pollution Discharge Elimination System

Best Available Technology (BAT) requirements for treatment of toxics is applicable to the leachate
treatment systems since it involves a point-source discharge to a surface water

40 CFR 122.44 National Pollution Discharge Elimination System - Establish Limitations, Standards,
and Other Permit Conditions.

ORC 6111.04.2 Regulations Requiring Compliance With National Effluent Standards.

These requirements are applicable to point-source discharges to surface waters This remedy involves
an on-site discharge to surface waters Under the NCP, remedial activities occurring on-site must meet
substantive but not administrative requirements. However, under Section 9B of the Administrative
Orders of Consent between OEPA and WPAFB, permits are required for Remedial Activities
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OAC 3745-32-02 Section 401 Water Quality Certification Required.
OAC 3745-33-02 Ohio NPDES Permits Required.
OAC 3745-33-02 Ohio NPDES Permits - General Permit Conditions.
OAC 3745-33-02 Ohio NPDES Permits - Criteria for Issuing Permits.

These requirements are applicable to point-source discharges to surface waters This remedy involves
an on-site discharge to surface waters. Under the NCP, remedial activities occurring on-site must meet
substantive but not administrative requirements. However, under Section 9B of the Administrative
Orders of Consent between OEPA and WPAFB, permits are required for Remedial Activities.

OAC 3745-27-10 Ground Water Monitoring Program.

This remedy involves the capping of a landfill which was closed prior to promulgation of these
requirements, therefore the substantive requirements of OAC 3745-27-10 are relevant and appropriate

OAC 3745-27-12 Explosive Gas Monitoring
ORC 3734.04.01 Explosive Gas Monitoring Plan for Sanitary Landfill; Evaluation of Threat;

Abatement Order; Inspections; Rules.

This remedy involves the capping of a landfill which was closed prior to promulgation of these
requirements; therefore the substantive requirements of OAC 3745-27-12 and OAC 3734-04-01 are
relevant and appropriate.

CHEMICAL SPECIFIC ARARs:

OAC 3745-1 Water Quality Standards

These requirements are applicable, since the remedy involves a point-source discharge to a surface
water.

Cost Effectiveness. The selected remedy is cost effective in mitigating the principal risk posed
direct contact with on-site contaminants and their spread off-site. Section 300.430(f)(ii)(D) of
the NCP requires an evaluation of cost-effectiveness by comparing all the alternatives which
meet the threshold criteria: protection of human health and the environment and compliance with
ARARs, against three additional balancing criteria: long-term effectiveness and permanence,
reduction of toxicity, mobility or volume through treatment, and short-term effectiveness. The
selected remedy meets these criteria and provides for overall effectiveness in proportion to its
cost. The estimated net present worth cost for the selected remedy is $30.4 million (20 years
at 6%).

Utilization of Permanent Solutions and Alternative Treatment Technologies or Resource
Recovery Technologies to the Maximum Extent Practicable. The goal of the remedy selection
process is to select remedies that are protective of human health and the environment, that
maintain protection over time, and that minimize untreated waste. To meet this goal the
National Contingency Plan (40 CFR 300.430(a)(l)) has established a number of expectations as
to the types of alternatives considered during remedy selection. For Landfills, these expectations
include:

• Engineering controls, such as containment, for waste that poses a relatively low long-term
threat or where treatment is impracticable.

• Institutional controls such as water use and deed restrictions to supplement engineering
controls as appropriate for short- and long-term management to prevent or limit exposure
to hazardous substances, pollutants or contaminants.
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In order to meet the goal and expectations outlined in the National Contingency Plan, the
following general remedial action objectives (RAO) are established for the principal media at the
SCOU:

Soil/Landfill Contents-To prevent direct contact with and dermal absorption and ingestion
of the contaminated soils and landfill contents; control surface water runoff, ponding, and
erosion; to prevent or reduce infiltration and production of leachate; and to control dust
emissions to meet ambient air exposure criteria.

Landfill Gas-To prevent inhalation of gases and the potential for explosion by controlling
landfill gases, and to meet ambient air exposure criteria.

Leachate/Leachate Seeps—To prevent contaminants of interest in leachate from migrating
to surface waters and ground waters; to prevent dermal absorption and ingestion of this
leachate; and to reduce/eliminate on-site leachate generation.

Private Wells (Ground Water)—To prevent ingestion, dermal absorption, and inhalation of
contaminants.

The selected remedy provides the best balance of tradeoffs among the alternatives with respect
to the nine evaluation criteria, in particular long-term effectiveness, reduction of toxicity,
mobility, or volume through treatment, short-term effectiveness, implementability and cost. The
remedy utilizes permanent solutions and alternative treatment technologies to the maximum
extent practicable. However, the NCP (40 CFR 300.430(a)(iii)(B)) contains the expectation that
containment technologies will generally be appropriate remedies for wastes that pose a relatively
low-level threat or where treatment is impracticable. Containment has been chosen as the
response action at this site because:

• The landfills are primarily composed of municipal, and to a lesser extent hazardous wastes;
therefore, they pose a low level threat rather than principal threat; and

• The volume and heterogeneity of waste within the landfills make treatment impracticable.

Preference for Treatment as a Principal Element. Since the primary purpose of this remedial
action is Source Control of contaminants found on-site, treatment is not a principal element of
the selected remedy. However, treatment will be utilized for landfill gas and leachate emanating
from Landfills 8 and 10.

K. Documentation of Significant Changes

Two changes have occurred since the issuance of the proposed plan, as well as the public
meeting and comment period. These changes are:

• Removal of Asphalt slabs from the unnamed tributary to Hebble Creek; and
• Evaluation of the construction of a slurry wall at Landfill 8.

Both of these changes were generated from the results of the Off-Source Remedial Investigation
(OSRI) report.
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The OSRI report attributed PAHs in stream sediments to slabs of asphalt that were observed in
the unnamed tributary. Landfills'8 and 10 may also be potential sources of PAHs. The only
way the impact of Landfills 8 and 10 can be clearly demonstrated is to remove any asphalt slabs
as part of the selected remedy.

An evaluation of the feasibility of constructing a slurry wall will be conducted during the
Remedial Design. Updated hydrogeological in the OSRI for Landfills 8 and 10 not available at
the time of the Proposed Plan, indicate that a slurry wall may be suitable to reduce groundwater
flow through Landfill 8 by serving as a hydraulic cut-off at the west boundary of Landfill 8.
the groundwater flow component in this area is predominantly to the east, from the off-site
through landfill 8. Hydraulic cut-off at the west boundary could have the benefit of reducing
potential flow through the landfill and decreasing leachate volume and migration from the landfill
source. The required leachate treatment capacity and treatment time could subsequently be
reduced in the Remedial Design.

Three potential slurry wall configurations will be evaluated, with lengths of approximately 1100
feet (a linear wall), 1600 feet (partially encircling) and 3200 feet (fully encircling), respectively.
The slurry wall will be assumed to be keyed into bedrock at a depth of approximately 50 to 100
feet. The Focused Remedial Investigation, Focused Feasibility Study, Off-Source Remedial
Investigation and Remedial Design Engineering Studies data will be utilized to conduct a three-
step evaluation of the slurry walls as outlined below:

Step 1 - Implementability; Surface and subsurface characteristics of the site will be evaluated.
The evaluation will consider site specific factors that may impact constructibility of a suitable
slurry wall, such as site topography, soils, and property access. If the slurry walls are
determined to be implementable or if the implementability is still uncertain, further evaluation
will be performed by proceeding to the second step.

Step 2 - Technical Effectiveness; An initial conceptual model of the relevant subsurface
hydrogeology in the area beneath and near Landfills 8 and 10 will be developed, based on
existing site information. Groundwater modelling will then be conducted to evaluate the
potential reduction of groundwater flux across Landfill 8 for the three lengths of slurry walls
under consideration. The initial run will include groundwater flux with no slurry wall to provide
a baseline for comparison with these three cases. All cases will assume installation of caps with
infiltration rates determined from the Focused Feasibility Study for Lanfills 8 and 10. Change
in flux from the baseline (no slurry wall) configuration will be measured to indicate any benefit
or gain attributable to the slurry wall component. These data will be carried to the third and
final step of the evaluation where a cost-benefit assessment is performed.

Step 3 - Cost Benefit Assessment; A cost-benefit assessment will be performed utilizing
leachate treatment system costs from the Focused Feasibility Study for Landfills 8 and 10, as
refined by the engineering studies performed during the Remedial Design, and slurry wall
construction costs from the USEPA, industry costing manuals, and vendor contacts. Estimated
capital costs and operation and maintenance costs for the leachate treatment system will be
included. From this assessment, one slurry wall configuration will be selected for further
evaluation in combination with various leachate extraction system schemes. Should a slurry wall
be found to be a cost effective addition to the remedy, it will be included in the design such that
it can be properly integrated with the cap construction phase of the Remedial Action.
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ffl. RESPONSIVENESS SUMMARY

A. Overview

Wright-Patterson Air Force Base has a preferred alternative for containing Landfills 8 and
10, near the Woodland Hills military housing development at Wright-Patterson Air Force
Base, Ohio. The preferred alternative addresses leachate and methane gas contamination
within the site. The proposed plan does not, however, address the off-site contamination and
its effects on the environment. The off-site remediation will be addressed in a separate plan.

The preferred alternative specified in the ROD involves installing a clay cap to minimize the
public's contact and water contact with the landfill. The leachate within the landfill will be
pumped out, treated, and then discharged to the Hebble Creek tributary. The methane gas
within the landfill will be collected and treated by an enclosed ground flare, under specific
Environmental Protection Agency discharge standards.

Judging from the comments received during the public comment period, the residents of
Woodland Hills Housing Area, the surrounding community, and the U.S. and Ohio
Environmental Protection Agencies agree with Wright-Patterson Air Force Base's preferred
alternative.

B. Background on Community Involvement

Community interest in Landfills 8 and 10 dates back to 1985 when residents in the Woodland
Hills military family housing area reported material, or leachate, surfacing in their backyards
and noticed an odor coming from the general vicinity.

Community members expressed several major concerns during the remedial investigation and
feasibility study stages. These concerns and how WPAFB addressed them are described
below:

(1) Base housing residents wanted to know why the investigation and cleanup process
takes so long and who sets the schedule.

Response: The investigation and cleanup process is guided by the federal Comprehensive
Environmental, Response, and Liability Act (CERCLA). WPAFB works within the
guidelines of this law with input from the U.S. and Ohio Environmental Protection Agencies.
The identification and investigation of past wastes involves extensive record searches,
physical soil and water sampling, and thorough analysis, all of which take time. WPAFB
determines the schedule of the RI/FS within the scope of the Consent Order signed by the
Ohio EPA and Wright-Patterson, The Federal Facility Agreement signed by USEPA and
Wright-Patterson AFB, and by the availability of Installation Restoration Program funds.
Each step of the remedial investigation and the feasibility study is reviewed and approved by
federal and state regulatory agencies.

(2) Residents wanted to know what is being done to contain the landfills while the
remedial investigation and feasibility studies are conducted.
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Response: While the remedial investigation is on-going, WPAFB has surrounded the
landfill areas with a fence and posted warning signs in the area. A temporary leachate
collection system was installed on the northeast lobe of Landfill 10 near Kauffman Avenue to
cover leachate breakouts and to prevent direct contact with the leachate. Methane monitors
were installed in many homes near the areas where there is a higher methane level in the
soil. The monitors detect methane gas which may emanate from the landfill.

(3) Residents wanted to know what the health hazards are from the landfills and if there
is groundwater and/or drinking water contamination.

Response: Samples of the groundwater show contaminants from the landfill have mixed with
ground and surface water. There are no WPAFB drinking water wells in the vicinity of the
landfills; Woodland Hills receives drinking water from a series of wells located in Area B of
the base. The draft risk assessment for Landfills 8 and 10 show very little chance of
increased health risk due to the landfills.

C. Summary of Comments Received During the Public Comment Period for the
Proposed Plan for Source Control at Landfills 8 and 10.

The public comment period for the proposed plan for source control at Landfills 8 and 10
was held from October 23, 1992 until November 23, 1992. The public comment period was
extended an additional 30 days. WPAFB accepted comments until December 23, 1992.
Following is a summary of non-technical community comments and concerns. Responses to
specific legal and technical questions are provided in Part II.

Part I - Summary and Response to Local Community Concerns

(1) A resident wanted to know by how much will the risks outlined in the preliminary
risk assessment be reduced once the remedies are in place?

Response: The purpose of the planned remedial actions are to significantly reduce the
potential risks to residents. WPAFB expects that once the actions are in place, the risks
outlined in the risk assessment will drop significantly.

(2) A resident asked if it is safe for kids to play in the creek (the unnamed tributary to
Hebble Creek) where the treated leachate will be discharged?

Response: The Ohio Environmental Protection Agency will establish discharge criteria for
the treated leachate that will be protective of human health and the environment.

(3) A resident wanted to know if radon was one of the gases that will be collected from
the landfill? And if so, will the levels of radon in the valley between the two landfills
increase?
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Response: WPAFB conducted a radon study of all base housing areas several years ago. Of
all the housing units on base, Woodland Hills had the lowest radon levels. A thorough
analysis and a radiological screening of the landfill material showed that radon or
radiological concerns are not present at the landfill. .

(4) A Fairborn resident wanted to know if the clay cap that will be installed over the
landfill will extend over the existing bikeway in the area.

Response: WPAFB confirmed that the clay cap will probably extend over the existing bike
path. The Ohio Department of Transportation has indicated that it plans to put the bikeway
in on the other side of the road. The Air Force has not made a decision on whether or not
the existing bike path will be recreated in the space of land not covered by the clay cap. The
overriding concern is maximizing safety and minimizing the risk for any biker in that area.

(5) A Fairborn resident wanted to know why the water in the creek (the unnamed
tributary to Hebble Creek) looks "gunked" up.

Response: WPAFB acknowledged the fact that a certain amount of leachate had migrated
into the stream. But private construction projects to the south of Landfills 8 and 10 in
Fairborn also have had an effect on that drainage basin.

(6) A Woodland Hills resident contacted the Environmental Office (via telephone and
letter) and expressed concern that Woodland Hills residents were not aware of the comment
period on the proposed plan for source control. In addition, the resident was concerned
about the location of the public meetings and the location of the Information Repository and
Administrative Record.

Response: Per the resident's request, WPAFB extended the public comment period for the
proposed plan until December 23, 1992. No additional comments were received during this
time. WPAFB met all requirements for public notification as stated in the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), the National
Contingency Plan, and Air Force regulations. A specific listing of all community relations
activities for the proposed plan follows this report. The location of the public meetings are
influenced by U.S. EPA's suggestion to have the meetings in an easily accessible, neutral
site. All IRP documents, including the proposed plan, are available for public review in two
locations in Fairborn. The documents are not placed in Wright-Patterson's library due to
space constraints and concerns that a WPAFB location could be intimidating to off-base
residents.

Technical Comments

COMMENT 1: The "Plan" as presented and based on our preliminary review, does not
contain sufficient detail and does not include all of the work elements
required in order to conduct the work. As a consequence, the Plan
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does not meet the intent of the Administrative Order. These are further
illustrated in some of the following comments.

RESPONSE:

COMMENT 2:

RESPONSE:

COMMENT 3:

The Proposed Plan, as presented and concurred in by Ohio EPA and
US EPA, is not intended to describe in detail all work elements
required to implement the selected Remedial Action. It is to "provide a
brief summary description of the remedial alternatives evaluated." [40
CFR Part 300.430 (f)(2)(i)] The Remedial Design and Remedial
Action Work Plan will detail the Remedial Action for construction.

The Plan does not incorporate mechanisms for dealing with offsite
contamination. The Plan is being formulated on the basis of data which
has been accumulated in an untimely manner and is still being
"piecemealed" into a less than comprehensive approach. The Plan
indicates that these mechanisms will be addressed by a report which is
unavailable for review and for which we have no knowledge that there
will be a formal public review period. It is our understanding that a
Record of Decision (ROD) will be formulated only on the currently
available information and that there are no further formal mechanisms
for public input in this process. From our review, it appears that the
Plan is based on very incomplete and preliminary data and it is grossly
unfair to preclude public input from the actual plan that will be
formulated on more complete data.

The base undertook a focused RI and FS on a limited data set in order
to achieve a faster track to remedial actions. This was a reasonable
approach given the historical database from previous investigations, the
heightened public concern and availability of proven technologies for
closure of landfills. This decision was made with the full
understanding that the investigation shall continue and that all project
data shall be evaluated in the more comprehensive Off-Source RI
Report prior to finalizing the Record of Decision. In this way, any
significant new information shall be factored into the Record of
Decision. Significant changes to the selected remedial alternative
resulting from new information shall be presented for public review in
accordance with CERCLA requirements [40 CFR Part 300.430

The Plan and referenced documents indicate that the landfills will be
closed in compliance with both the Resource Conservation and
Recovery Act (RCRA) regulations and with the Ohio Environmental
Protection Agency (OEPA) regulations. One example of an apparent
contradiction to this closure is contained in the Focused Feasibility
Study for Landfills 8 and 10 dated August, 1992 (FFS). Table 2.5 of
that document shows that Chapters 3745-27-1 1 and 3745-27-8 of the
Ohio Administrative Code (OAC) will be met. The Table indicates that

Page 49



Record of Decision: Source Control Operable Unit • Landfills 8 and 10

,'

capping and closure of a solid waste landfill has a requirement of a
minimum slope of 5 percent and a maximum slope of 25 percent. Our
personal familiarity with the site leads us to believe that these
completion slopes cannot be obtained on the property currently owned
by WPAFB without waste removal (see Number 5 below).

RESPONSE:

COMMENT 4:

RESPONSE:

Side slopes of the clay cap can be engineered to reduce the cap's
"footprint" (e.g. retaining wall(s)) while still meeting applicable closure
requirements. Engineering options will be evaluated during the
Remedial Design phase. Another option available to the USAF, under
Section 104(j)(l) of CERCLA, is to acquire any property needed to
conduct the response action.

The Plan and referenced documents further indicate that no removal
actions will take place because there are no "hot spots." We find no
substantiation of how this criterion was established. This limitation is
not appropriate in that the presence of "hot spots" should not be the
only criteria for waste removal. For example, an additional criteria
should be construction of proper slopes within the confines of the
property. The proposed Plan should be rejected also on the grounds of
failure to address this issue.

The determination that no extremely high and isolated contaminant
concentration or "hot spots" were found during the remedial
investigation was based on the evaluation of a variety of site data from
geophysical and soil gas surveys as well as soil and leachate chemical
sampling data. These data did not indicate the presence of leaking
buried containers or localized disposal areas which would warrant
special handling and treatment. Slope conditions will be addressed
during remedial design. Any landfill debris which cannot be
incorporated within the "footprints" of the cap will have to be
excavated and moved within the boundaries of the site.

COMMENT S: The figures contained in the Plan and accompanying documents show
the outline of the Landfills contiguous with what appears to be the flat
top section of the landfills. Plate 1 of the FFS (topographic map),
however, shows very steep slopes in portions of the landfill. Figure
5.19 of Volume 1 of the Focused Remedial Investigation Report for
Landfills 8 and 10 dated March, 1992 (FRI) shows the refuse
boundaries based on trench cells that supposedly comprise the landfill.
The plan view maps also do not match the cross-sections (see Number
7 below). Visual observations at our property boundary in the
southwest portion of Landfill 8 indicates waste material with a high
slope (substantially greater than 25 percent) pile against and perhaps
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across the actual property line. In fact, when a replacement fence was
installed in this area, it appears that debris was encountered, forcing the
construction of a temporary fence. Therefore it follows that the limits
of waste have not been adequately defined in this area. When a
visually obvious area such as this is not addressed, it raises concern as
to what other more subtle issues and areas are not being addressed.

You ask for approval of a "proposed Plan" that cannot be built due to
slope problems and improper delineation of waste limits. The Plan
should not be approved until this information has been presented in
sufficient detail to permit a judgement to be made. It is absolutely
fundamental that the capping plan not go any further until these
concerns have been addressed. Furthermore, because the
implementation of this Plan requires public comment and review and
since the Plan as presented is not a functional Plan, it does not fulfill
the requirements of the Administrative Order. Therefore, a new public
review period is requisite when a "real" plan is submitted.

RESPONSE: The boundaries of Landfill 8 were determined based on results of on-
site trenching conducted in December 1990. This physical information
was supplemented with site characteristics determined through a review
of available historical aerial photographs. Trenching was conducted
using a backhoe excavator. At each trench site, the excavation began a
short distance from the fill boundaries working toward the landfill.
When the exterior margin of landfill refuse was encountered, the
boundary in that area was defined. The southern boundary of Landfill
8 was located at approximately the break in slope between the relatively
flat landfill surface and the steeply sloping exterior along the southern
boundary. The locations of the investigative trenches are defined in
Plate 7 in Volume 2 of the Focused Remedial Investigation (RI) Report
(Engineering-Science, 1992) and discussed in Section 5.2.1. In
addition, cross sections presented in Figures 5.14 and 5.17 of this
report present an accurate representation of the study results.
However, no horizontal scale is stated on these figures which may
cause some misinterpretation of the information presented. The
horizontal scale utilized in Figures 5.14 and 5.17 is one inch = 200
feet versus the standard one inch = 400 feet utilized on most other
report figures.

Design of the landfill cap along the south slope of Landfill 8 will have
to address site and slope conditions. Side slopes of the clay caps can
be engineered to reduce cap "footprints" (e.g., retaining wall(s)) while
still meeting applicable closure requirements. Certainly, engineering
options will be evaluated during Remedial Design.
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Both Landfills 8 and 10 were fenced in 1986. Due to incidents of
vandalism since that time, the fence has been repaired or replaced at
various locations. We are not aware of any waste materials
encountered during fence installation beyond surficial trash discarded
by trespassers.

COMMENT 6:

RESPONSE:

COMMENT 7:

Part of the concerns raised previously are confirmed by cross section
E-E' on Figures 5.16 and 5.14 of the FRI. Figure 5.14 shows
approximately ten feet of landfill-related material (coal, ash,
construction material, capping material, debris, etc.) at the property
boundary. As previously stated, the plan view maps and cross sections
do not agree. It needs to be clearly established whether or not this
material extends onto our property. Based upon setback and slope
requirements, there is no reasonable alternative other than removal of
waste in this area. We recognize that it may be much easier to pick
this material up than it is to redeposit the material, but we do not feel
that this is a technical limitation and we do feel that it is the
government's responsibility to make this correction. The site
operator's failures to define issues such as these raises serious question
about the operator's performance in other landfill areas. There is a
serious need for professional overview of the completeness of the work
being performed.

The south and east slopes of Landfill 8 are steep and show exposed
construction debris. Design of the landfill cap on these areas will have
to address these site conditions. Any landfill debris which cannot be
incorporated within the "footprint" of the cap will have to be excavated
and moved. We anticipate that the "footprint" of the cap will be
entirely on base property.

The three properties owned by Geodyssey, Inc. are supplied by private
wells and are currently rental properties. Based on the information we
have reviewed at this time, we have serious and immediate concerns
about the threat of contamination to these wells. Figure 5.20 of the
FRI shows a groundwater mound in May 1991 in the western portion
of Landfill 8 that raises more questions than it answers. These
questions include:

a. How high has this mound been historically?

b. What type of rainfall event is required to create a given impact?

c. How much pumpage from the neighboring wells is necessary to
move the leachate to the wells?

d. What has the historical impact been on water quality in this area?
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The contour pattern indicates that the impacted area may be much
greater than designated. This and a variety of other scenarios need to
be evaluated and include in the risk assessment. Based upon the
observations from the existing data that is presented, the potential
impact upon groundwater in the residential area may be quite serious.

RESPONSE:

COMMENT 8:

a. Using well control west of National Road in Area B, groundwater
flow maps generated in September 1991 and January 1992 indicate the
local gradient is toward the east from Area B. Evaluating the available
data from September and January, it is apparent that any westerly flow
off the Landfill 8 groundwater mound as indicated on the May 1991
flow map would have been diverted south or north before reaching the
area of the National Road homes. Additional historical information on
groundwater levels and their relation to rainfall is discussed in Volume
4 (Description of Current Situation) of the Project Work Plan for
Remedial Investigations and Feasibility Studies at Wright-Patterson Air
Force Base, Ohio (see Administrative Record). Specifically, historical
groundwater level data in the vicinity of Landfills 8 and 10 are
presented in Section 3.2.3. The historical relationship between
groundwater levels and precipitation in the Dayton area is discussed in
Section 3.1.1.

b. A prolonged period of above-normal precipitation is required to
produce high groundwater levels. Such a precipitation period existed
from 1988 to 1991. This suggests that groundwater levels measured at
the landfills during that period would be relatively high.

c. The water table maps produced for the Focused Remedial
Investigation Report and for other periods at the landfills already reflect
any effects that pumping wells in the area are having on water levels.
Modeling would be required to determine the maximum amount of
sustained pumpage from the neighboring wells that could be
accommodated without drawing leachate into the wells.

d. The historical quality of groundwater in the vicinity of Landfills 8
and 10 is discussed in Sections 3.2.3 and 3.2.4 of Volume 4
(Description of the Current Situation) of the Project Work Plan for
Remedial Investigations and Feasibility Studies at Wright-Patterson Air
Force Base, Ohio.

In the past, we have been presented with spot analyses for the
individual private systems that we own. We have had one exceedance
of public drinking water standards of arsenic at one residence presented
to us. We have seen no presentation of systematic information with
regard to areal impact or trend analyses. This is particularly alarming
given the statement in the FFS on page 1-6 that states that "the leachate
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from Landfills 8 and 10 is difficult to characterize and demonstrates a
high degree of variability form year to year and season to season."
With over three decades of an acknowledged problem, the Plan does
not even incorporate the Off-Source Operable Unit (OSOU) RI and FS
reports which will themselves only incorporate three rounds of
groundwater sampling (see FRI, ES-2.)

RESPONSE:

COMMENT 9:

RESPONSE:

In addition to the three rounds of RI quarterly sampling data collected
for the private wells on National Road, Zink Road, and Kauffman
Avenue, the base has historical water quality data dating back to March
1990. Since completion of the RI, another round of samples was taken
in September 1992. The base will continue to monitor private water
supplies on a periodic basis in consultation with Ohio EPA and the
Greene County Combined Health District.

The residence that had the exceedance of arsenic was provided with
bottled water by the Base for a while and then stopped. We have been
assured verbally by both Anthony Sculimbrene and yourself
representing the Air Force and the Greene County Health Department
that the water is safe for domestic use. However, our own present
analysis of the information provided in the documents referenced
indicates a risk of potentially substantially greater magnitude than has
been indicated to us. Where a threat is present, the regulations are
designed to deal with the "threat" of contamination. In public meetings
we have raised the issue of seasonally or other forms of pulsation
impacting the water supply. We are requesting this information if it is
available and requesting its development if it is not.

The arsenic exceedance at 2152 National Road was discovered in the
Jan 92 sampling round. The reported arsenic concentration at that time
was 52 jtg/L, which exceeds the National Primary Drinking Water
Standard of 50 /tg/L. Immediately upon receipt of these analytical
results, the resident was provided bottled water by WPAFB, and the
well was resampled. This sample was "split" with OEPA in order to
further ensure confidence in the analytical results. Both WPAFB's and
OEPA's results indicated that the arsenic concentration was below the
drinking water standard (20 pg/L and 14 ng/L, respectively). Based on
these results, it was determined that the exceedance was very likely an
anomaly which may be attributable to the disruption of the resident's
water supply system caused by installation of a residential water
treatment system just prior to that sampling event. Therefore, WPAFB
notified the resident by letter in Sept 92 that WPAFB would discontinue
supplying bottled water. Regarding the issue of seasonal changes in
hydrology, the OSOU RI Report will incorporate three rounds of
quarterly groundwater sampling data, which will adequately determine
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seasonal effects on the local hydrology. OEPA and USEPA have
concurred fully in this approach.

COMMENT 10:

RESPONSE:

COMMENT 11:

Based on our analyses and the potential threat that we feel currently
exists and existed in the past, we are presently notifying all of our
tenants of our feeling of this risk and recommending that they obtain an
alternative potable supply. It has been proposed by the Air Force that
potable water supply lines will be installed for these residences in the
future. However, in the meantime in order to address the threat of
contamination we are formally requesting that the Air Force provide
bottled water or another satisfactory supply immediately and that this
service be continued until such time as the water supply lines are
installed and hooked up. The residences for which we are requesting
the alternative water supplies include 2152. 2162. and 2180 National
Road. Note especially that there is a pregnancy at 2162 and minors in
2152 and 2180. In addition, it has verbally been indicated to us that
you are decreasing the testing interval and in the future will only
sample the residential wells every six months. In the absence of
definitive data with regard to quality variations and in view of the fact
that no report has been submitted with regard to potential quantitative
migrations and the fact that the FFS has indicated the pulsating nature
of the water quality, we feel that it is clearly less than prudent to
decrease the sampling interval.

WPAFB is trying to determine the most advantageous and expeditious
method of providing an Alternate Water Supply (AWS) to all residences
on National Road, Zink Road, and Kauffman Avenue which are
serviced by private wells. Discussions between WPAFB, the city of
Fairborn, and Greene County have indicated the installation of an AWS
may place the residents in a new zoning status which could make the
residents vulnerable to annexation and subsequent taxation by the city
of Fairborn, which has caused some concern among the residents.

The groundwater sampling frequency required by the remedial
investigation was determined based on the need to ensure that the
groundwater would be showing the greatest possible seasonal variation.
Therefore, the sampling events occurred quarterly (winter, spring, and
summer). Sampling of the private wells subsequent to the three
quarterly rounds will be performed semiannually. Based on our current
understanding of the local hydrology, sampling semiannually will
adequately monitor the private wells.

The Plan is dependent upon reports that utilize the context of
"hydraulically isolated" lenses of sand and gravel. Supposedly these
"hydraulically isolated" lenses provide water to the residential wells.
This indicates a mindset that is contagious with regard to realistic risk
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assessment. Lacking technical understanding of the complexity of
having "hydraulic isolation" in this geologic environment, even the
most ill-informed layman will still recognize that these aquifers have
had sufficient recharge to provide human and livestock water and minor
irrigation for over 60 years. The cross sections in Figures 3.3, 3.5,
3.5 and 3.8 all indicate probable hydraulic continuity. There is no
substantiation in the documents of "hydraulic isolation." This is a
concept picked out of personal bias. In fact, the data presented would
lead a reader to the conclusion that hydraulic continuity does exist,
rather than the conclusion stated. It is the hydraulic continuity that
needs to be evaluated.

RESPONSE:

COMMENT 12:

RESPONSE:

There was no intent to imply that hydraulic isolation exists at Landfill
8. The term "hydraulically isolated" was not used in the Focused
Remedial Investigation Report. The term was used one time in the
Focused Feasibility Study, p. 1-4, in conjunction with Landfill 10. In
this case "hydraulically isolated" was used correctly to refer to
lenticular zones perched above the water table.

The site history does not include a discussion of the barracks that were
present on the west side of National Road during World War II. The
Plan also does not address the fact that debris from the demolition of
these barracks was piled up on the ground on the western portion of
Landfill 8 prior to the construction of this landfill. There was a severe
rodent problem associated with this debris. As a consequence, a
discussion of the use of herbicides, pesticides and rodenticides is
omitted which might indicate an additional potential source of some
contaminants.

Site history is certainly important in planning and executing a remedial
investigation in accordance with federal and state requirements.
Historical information gathering was done as part of the Phase I
Records Search (Engineering-Science, 1985). In addition, numerous
historical aerial and non-aerial photographs were reviewed as part of
the RI. The site history sections of the Proposed Plan and Focused RI
Report are not meant to be an exhaustive discussion of all documented
site activities, but rather a summary of important site information. The
base recognizes that past records of site activities were deficient or
lacking in many instances. As a result, the sampling program for
Landfills 8 and 10 developed in coordination with USEPA and OEPA
included a wide variety of possible chemical contaminants. Chemicals
for which we tested included 21 pesticides and 10 chlorinated
herbicides. Components of pesticides and rodenticides such as heavy
metals were also included in this sampling program.
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COMMENT 13:

RESPONSE:

COMMENT 14:

RESPONSE:

COMMENT 15:

As previously indicated in Number 9 above, the OSOU RI/FS report is
in progress at this time. It has been further stated (ES-2, paragraph 1)
that this report will include a full-size quantitative baseline risk
assessment based upon three rounds of groundwater, surface water and
sediment sampling. We consider it very unlikely that this information
will provide a satisfactory database for a reliable risk assessment.

Three rounds of groundwater, surface water, and sediment sampling
were performed in accordance with USEPA and OEPA guidance
regarding the performance of the Baseline Risk Assessment. The size
of the database created by this investigative effort to our knowledge is
unparalleled by any other site of equivalent size in the country.

It has been indicated in the FFS that all radiological data is being
withheld because of "difficulty of interpretation." It is unclear to us as
to what database actually has been used to develop the Plan. Based
upon the paucity of data and analysis and its unavailability for public
review and comment, we recommend that the proposed Plan be
rejected.

As part of the remedial investigation, a radiological screening program
was devised to determine if there was a radiological contamination
problem associated with the landfills. Methods for the screening
analysis of gross alpha and gross beta radioactivity in water and
leachate samples were approved for use and included in the Project
Work Plan. Based on the results of the gross alpha/gross beta
screening, additional samples were taken for more detailed analysis of
individual radioisotopes. As a separate health protective measure,
specific media such as private well waters and active leachate seeps
representing direct contact threats were analyzed for individual isotopes
in addition to the gross alpha/gross beta screening results.

Analysis of the first round of samples for gross alpha/gross beta was
hampered by the presence of high solids content in a large number of
samples. As a result, a decision was made to repeat the screening
using an alternate radiological laboratory and employing modifications
to the analytical method intended to minimize interference from high
solids. While results of the initial radiological screening were not
included in the Focused RI Report, all radiological data have undergone
initial review by OEPA and USEPA and will be included in the OSRI
Report to be published for public review later in 1993.

The plan is being presented without adequate consideration of health
impacts on the area over the past four decades. The Plan references
only a "Health Risk Assessment" based on present conditions of
contamination of soil, air and groundwater. It is not possible to ignore
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the past dangers and effects that have been an everyday occurrence to
the residents surrounding the landfills. A preliminary health assessment
of past and current residents in proximity of the landfill is clearly
appropriate and indicated to be necessary.

RESPONSE:

COMMENT 16:

RESPONSE:

COMMENT 17:

The purpose of the Baseline Risk Assessment is to determine as best as
possible the current and future risk posed by the site(s) to human health
and the environment, relative to local background conditions. The
assessment of past adverse health effects to local receptor populations is
not within the scope of the Baseline Risk Assessment. However,
within the 1986 Superfund Amendments and Reauthorization Act
(SARA), the Agency for Toxic Substances and Disease Registry
(ATSDR) is tasked with performing a Human Health Assessment of
every site of the National Priorities List. The Human Health
Assessment is more epidemiological in nature, and focuses on actual or
potential human health effects based on review of site data, health
outcome data, and interviews with potentially affected persons. An
Interagency Agreement between ATSDR and USAF was signed in Jul
90 to ensure that USAF installations will be addressed expeditiously.
WPAFB has not yet been scheduled by ATSDR for the Human Health
Assessment, but internal scoping is underway to facilitate ATSDR's
visit.

The Plan does not indicate any consideration of the ecological impact of
the landfills, opened or closed. No ecological impact study has been
made of which we are aware. In 1940, the Unnamed tributary to
Hebble Creek was a clear-flowing stream with broad and abundant flora
and fauna. Crayfish were abundant, water spiders prolific and
dragonflies everywhere. In a single offsite observation at Landfill 8 at
the south property line in the summer of 1991, no crayfish were found,
no dragonflies were observed and water spiders disappeared near the
south property line of Landfill 8. This condition should be addressed
somewhere in the RI/FS process.

The OSRI Report Baseline Risk Assessment will contain a full
assessment of the current and future adverse impacts on the ecological
systems present at the site. The determination of adverse effects will
be based on site specific conditions as they compare to similar
parameters at a reference area which provides a similar ecological
system.

The Plan indicates closure of Landfill 8 as a landfill with no regard for
restoring or improving the area. This was originally a rural area, eager
to help the defense effort. The landfill was imposed without regard to
local conditions and has negatively impacted property values for over
four decades. Now the government has the opportunity to help restore
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property values with an appropriate post-closure plan that anticipates
more than a permanent closed dump. This Plan does not address post-
closure use nor the restoration of property values in any manner.

RESPONSE:

COMMENT 18:

The base believes that the planned remedial actions will be beneficial to
the area surrounding Landfills 8 and 10. Certainly, the efforts to
provide alternate public water supply hookups to area residents
currently using private well water could have a positive impact on
property values. Installation of a cap and collection and treatment
systems for landfill leachate and gas are also anticipated to have
positive benefits in terms of preventing further environmental
degradation. While we believe the long-term benefits will be
significant, short-term negative environmental impacts can be expected
during construction of the landfill caps and construction of the
collection and treatment systems for gas and leachate. Environmental
impacts, such as fugitive dust emissions from heavy equipment
operations, during the construction phase will be minimized to the
maximum extent possible through best engineering practices and
recommendations made during the environmental impact analysis
process. This project will be subjected to the DoD's Environmental
Impact Analysis Process (EIAP) as required by the National
Environmental Policy Act (NEPA). Public participation in the impact
analysis process will also be sought. Long-term monitoring of various
environmental media will be conducted to determine the effectiveness
of these remedial actions. The base is sensitive to the concerns of local
citizens with regard to post closure use of this land. In our discussions
with USEPA and OEPA, we have emphasized the desire to eventually
make the area available for limited recreational use. To do so would
require a demonstration of effective site cleanup through long-term
monitoring.

It is stated in the FRI report that "a program that includes sampling to
determine typical constituent levels of inorganics and some organics
was begun in late October, 1991. The results of this program should
provide background levels to be used as a basis for assessing the extent
of contamination attributable to the landfills" (page 8-1, Vol. 2,
paragraph 3). It should be pointed out that the differentiation in this
manner between contaminants caused by landfills and contamination
caused by other Air Force activities is at best, an academic exercise
and at worst, the source of much litigation. While the process of
breaking up a complex site into operable units is a valid procedure, this
fragmentation of the site cannot be allowed to result in obfuscation of
the conditions and complexity of the overall site. It should be kept in
mind that the Administrative Order deals with the site in its entirety.
The clean-up agency should minimize costs by concentrating on
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RESPONSE:

COMMENT 19:

RESPONSE:

COMMENT 20:

cleaning up the contamination and not waste money trying to prove that
the landfills are not at fault.

The determination of background conditions is essential to defining the
nature and extent of contamination at past disposal sites. This is
especially important for naturally-occurring compounds such as
minerals or other substances present in the environment that have not
been influenced by human activity. In addition, the determination of
anthropogenic or non-naturally occurring compounds is equally
important. Anthropogenic substances are present as a result of human
activity, but not specifically related to the waste site. Anthropogenic
background can result from off-site point sources such as power plant
emissions or releases from other industrial activities. The presence of
contaminants resulting from automobile exhaust, road salting, and
pesticide applications would also fall in this category of background.

Background locations for soils, surface water, groundwater and air
were chosen to best represent areas not influenced by contamination
from Landfills 8 and 10. In addition to on base sampling locations, the
Wright State University ecological reference area was chosen as a
background sampling location. Another source of background
information was the historical groundwater chemical data provided by
the US Geologic Survey for counties in Ohio with hydrogeolically
similar characteristics to the Landfills 8 and 10 area.

While we have not had the time to make a detailed review of the health
risk assessment as it relates to landfill gases and migration, the Plan
does not appear to deal with the "real" problem of homes actually in
place adjacent to the landfill. The Plan does quote the presence of
vinyl chloride and other organics in high quantities, but does not appear
to deal with earth fractures, wooden structures constructed with partial
or no basements, subsurface drain lines and other extant conditions.
Therefore we question that an adequate attempt has been made at this
point to evaluate the risk due to toxic landfill gases. This comment is
subject to further review.

Landfill gas migration is addressed in the OSRI Report. In addition to
the ambient air sampling performed during the RI, landfill gases were
monitored within the landfills, as well as at 36 methane probe locations
and 96 soil gas punch bar locations outside the landfill boundaries.
One round of indoor air sampling was performed within selected vacant
Woodland Hills homes to determine the extent of landfill gas
infiltration.

The current preliminary risk assessment on Landfills Sand 10 exceed
the EPA recommended action levels. The proposed remediation
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hopefully will reduce the risk to or below the EPA recommended
levels.

Will EM perform a quantitative post-remediation risk assessment to
ensure this is the case to ensure the public that the remediation effort is
indeed effective? (Question asked at town meeting)

RESPONSE: There is currently no plan to re-assess the risk associated with the site
following remediation. The effectiveness of the remedial action is
required to be evaluated every five years following its completion.
This evaluation is based on the designed efficiency of the remedial
action (s) versus the actual performance. For example, is the leachate
collection system functioning properly? Is it overloading or
underloading, etc?

COMMENT 21:

RESPONSE:

COMMENT 22:

RESPONSE:

COMMENT 23:

When will the remediation effort begin and what is the estimated
completion date?

CERCLA Section 120 (e)(2) requires "[substantial continuous physical
onsite remedial action... not later than 15 months after completion of
the investigation." The focused RI/FS will be completed upon the
effective date of the ROD. WPAFB anticipates that the full 15 months
provided by law will be needed to design, bid, and award the RA.
Detailed schedule(s) for construction of the RA will be developed
during RD; however, a preliminary estimate for completion of
construction is Jan 95.

On Alternative #3, plans are to use carbon adsorption to capture
residual VOCs not destroyed by the biological treatment.

Have considerations been taken to estimate the amount of radon
captured on the activated charcoal from the leachate water which
decays into 2l°Pb requiring the charcoal to be disposed of as hazardous
waste?

Due to the volatile nature of radon in water, EM does not anticipate
that radon in collected leachate will survive beyond the metals removal
and biological treatment processes where significant aeration/agitation
occurs. Therefore, 210Pb should not be concentrated in the activated
carbon which is the final process in the treatment train.

On all alternatives, plans are to supply public water to off base home
owners to prevent the possibility of future well contamination.
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Are any plans being made to suggest that these individuals and base
residents in Area B not grow gardens for consumption (this would be
the only ingestion pathway remaining)?

RESPONSE:

COMMENT 24:

RESPONSE:

COMMENT 25:

There are currently no plans to formally advise residents against
planting gardens for personal consumption. Ingestion of fruits and
vegetables grown in proximity to the landfills and irrigated with local
groundwater are pathways which will be considered in the Baseline
Risk Assessment.

In the documents on file, mention is made that the clay cap to be
placed on the landfills will reduce the current leachate volume by 80%
on both landfills. However in landfill #8 and according to your
diagram in your handout the water head flows below the existing cap
creating significant lateral water transfer.

a. Are these 80% leachate reduction volume figures accurate for both
landfills?

b. How does the current landfill cap compare in regard to moisture
permeability to the proposed clay cap?

The FFS estimates that 70 percent of leachate generated by rainwater
infiltration will be eliminated by the installation of clay caps. In other
words, the clay caps will be 70 percent less permeable to rainwater
than existing covers. 100 percent of the leachate generated at Landfill
10 is from rainwater infiltration. However, it is believed that a
significant amount of the leachate generated at Landfill 8 is from
groundwater flow. The clay caps will not reduce leachate generated
from groundwater flow. Leachate generated from groundwater flow
will be captured by active pumping.

As you cap the sites and reduce leachate volume you will also increase
leachate concentration. In the meeting Ms. Buthker quoted a 97%
leachate cleaning efficiency. However, 97% cleanup of a higher
concentration leachate may still leave a high level contaminant.

a. What are the criteria which will be used to test the water before it is
dumped into the unrestricted unnamed creek? (Question asked at town
meeting)

b. Will actual water measurements be performed to ensure compliance
and if so at what frequency and duration?

c. Will access to the creek remain uncontrolled?
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d. Does EM plan to build temporary leachate storage facilities to
contain leachate pumped out of the landfill when the treatment facility
is in operative for planned or unplanned reasons, or will the untreated
concentrated leachate be dumped directly into the unnamed creek?

RESPONSE:

COMMENT 26:

a & b) The Ohio EPA will establish discharge limits through issuance
of a NPDES Permit. Likely discharge criteria will be safe drinking
water and/or technology based standards and weekly, monthly, and
quarterly sampling for various parameters.

c) The current access restrictions to the unnamed tributary to Hebble
Creek will remain in place.

d) The leachate treatment facility will have storage capacity in the
equalization tank(s). If the leachate treatment process is "down" and
storage capacity full, controls will shut down leachate extraction. No
untreated leachate will be discharged from the facility.

Gas (methane and radon) will be collected from both landfills and sent
to a central thermal treatment facility in the valley between the housing
areas in Woodland Hills (along Long Street). In this process the
methane gas will be destroyed, but the radon from the entire areas of
Landfills Sand 10 will not be destroyed. In fact the radon could be
concentrated* and injected into the valley along Long Street. The air in
this area does not mix well as there is little wind shear due to the
protective hills on either side, so any gas injected into the atmosphere,
unless sufficiently hot to be injected into the atmosphere above the
valley, will suffer predominantly diffusion along Long Street. I
understand that the average radon concentration in houses in Woodland
Hills is the lowest of any on base (0.7 PCi/1 for an average of 2000 ft2

foot print for each house, from radon diffusing unassisted [ambient air
diffusion] from the ground into somewhat leaky houses). However, if
the radon from both landfills (10 acres or 827,640 ft2), at the same
concentrations 0.7 PCi/1 is injected as a point source into the
atmosphere it could increase the total radon burden to the residents.

'Note: The concentration of radon is probably an underestimate and
could be higher than the quoted 0.7 PCi/1 because of the greater radon
collection efficiency due to the airtight cap [relative to the houses in
Woodland Hills] and negative pressure applied to remove the methane
gas [compared to the ambient pressure radon diffusion in the Woodland
Hills houses]. These levels would escalate further if the methane
pumps to the landfills were turned off for a period of time allowing
radon to concentrate under the cap.
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RESPONSE:

COMMENT 27:

a. Is EM planning to quantitatively evaluate the expected concentration
of radon to which residents in the valley will be exposed to determine
if they will be above the EPA suggested level of 4.0 PCi/1? (Question
asked at town meeting)

i. Will actual air samples be analyzed after the system is
operational to validate these predicted radon concentration
estimates and to ensure the air quality meets EPA standards?

ii. What will be the frequency and duration of these
measurements?

b. Is EM planning to quantitatively evaluate the expected concentration
of methane combustion by-products (COj, and other oxygen displacing
gases) to which residents in the valley will be exposed to determine if
they will be above the EPA suggested safe levels?

i. Will actual air samples be analyzed after the system is
operational to validate these predicted by-product gas estimates
and to ensure the air quality meets EPA standards?

ii. What will be the frequency and duration of these
measurements?

c. Are any plans being made to build temporary gas storage facilities
to contain methane pumped out of the landfill when the thermal
treatment facility is inoperative for planned or unplanned reasons, or
will the methane gas be injected directly without combustion during
these times into the atmosphere along Long Street?

a & b) EM will apply for a Permit to Install (PTI) and a Permit to
Operate (PTO) for the gas collection/treatment system. The anticipated
concentration and load of all types of pollutants, including radon and
combustion by-products, must be included in the PTI application. The
Ohio EPA, through issuance of the PTI and PTO, will establish the
sampling and analysis requirements to ensure that air quality meets
EPA standards.

c) It is not anticipated that the gas treatment system will include
storage capacity for collected gases. If, for planned or unplanned
reasons, the collected gases cannot be treated as required under the
PTO, controls will shut down the collection systems. No gases will be
discharged without treatment as specified in the PTO.

In all alternatives mentioned a central processing facility is to be
constructed at the end of Long Street. This will require access by
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heavy trucks in the construction phase, and in the operation phase to
remove sludge and other by-products of the treatment process. The
water supply for the area has suffered many problems when large
trucks place to much pressure on the fragile water pipes under the
streets and cause them to leak.

a. Will an access road be built through the exiting park at the end of
Long Street?

b. If so, will the park now located at the end of Long Street be moved
to another location accessible to the kids in the Long Street and Van
Dorn neighborhood?

c. Has anyone considered the impact of large truck traffic on the
integrity of the water supply in the Long Street and Van Dom area?

RESPONSE: a & b) We currently anticipate using Long Street for access during
construction and operation of the leachate treatment facility. However,
alternative access routes will be considered during the design of the
system. If Long Street is the only viable access route, measures will
be taken to minimize the impact during construction. For safety during
construction, the park located at the end of Long Street may have to be
temporarily shut down and/or the access area enlarged. We do not
anticipate significant impact to traffic on Long Street during normal
operation of the treatment plant.

c) Vehicle traffic during construction and operation of the leachate
treatment system should not impact the integrity of the water supply
line along Long Street.

D. Remaining Concerns.

There are no remaining concerns not addressed by this responsiveness summary.
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Attachment 1: Community Relations Activities Conducted for Source Control at
Operable Unit 1.

WPAFB conducted community interviews with the mayors and other local officials in the
cities of Dayton and Fairborn (1987-1989)

WPAFB prepared Community Relations Plan (1986) The plan was revised in 1989
Attachments and supplements have been added periodically since 1986

WPAFB issued news release announcing mteragency agreement between U S EPA and
WPAFB (March 1991)

WPAFB issued news release announcing the consent order between Ohio and Wnght-
Patterson (February 1988)

WPAFB established the Information Repository at the Fairborn branch of the Greene County
Library (1988)

WPAFB established the Administrative Record at Wright State University Library (1988)

WPAFB held a public meeting at Wright State University to discuss the start up of the
remedial investigation and feasibility study at Operable Unit 1 (August 1991)

WPAFB held a public meeting at Fairborn High School in Fairborn, OH to update the
Woodland Hills residents on the remedial investigation and feasibility study at Operable Unit
1 (April 29, 1992)

WPAFB issued news release announcing the availability of the Focused Remedial
Investigation Report for Operable Unit l(May 29, 1992).

WPAFB issued a public notice advising the Wright-Patterson and Dayton communities of the
public comment period on the Proposed Plan for Source Control at Operable Unit 1 The
notice ran in two local papers (Fairborn Daily Herald and the Dayton Daily News) three
times each (October and November 1992).

WPAFB issued a news release announcing a public meeting to discuss Proposed Plan for
Source Control at Operable Unit 1 (November 6, 1992).

WPAFB sent a letter to National and Zink Road residents inviting them to the public meeting
on November 10, 1992 to discuss the Proposed Plan for Source Control at Landfills 8 and
10. (October 29, 1992).

WPAFB held a public meeting at Fairborn High School in Fairborn, OH to discuss the
Proposed Plan for Source Control at Landfills 8 and 10 and respond to citizen's questions
and concerns. Approximately 50 people attended the meeting, including Woodland Hills
residents, National Road residents, local media, Environmental Management officials, and
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US and Ohio EPA officials. (November 10, 1992). A transcript of the meeting is available
at the Information Repository and at the Administrative Record.

WPAFB issued 10 fact sheets explaining the Proposed Plan for Source Control at Landfills 8
and 10 at the public meeting (November 1992).

WPAFB took two surveys of all public meeting participants to guage the effectiveness of the
public meetings. (April and November 1992).

WPAFB issued a news release announcing that the public comment period for the Proposed
Plan for Source Control at Operable Unit 1 had been extended for an additional 30 days
(November 27, 1992). The original public comment period was from October 23-November
23, 1992. Base will accept additional comments from November 23-December 23, 1992.

WPAFB issued 2 public notices advising the Wright-Patterson and Dayton communities that
the public comment period on the Proposed Plan for Source Control had been extended for
30 days. The public notices ran in the Dayton Daily News and the Fairborn Daily Herald.

WPAFB sent a letter to National Road, Zink Road, and Woodland Hills residents advising
them that the public comment period for the Proposed Plan for Source Control at Operable
Unit 1 had been extended for an additional 30 days. (December 2, 1992).

WPAFB sent a letter to Capt Ronald Bransford, a Woodland Hills resident who forwarded a
letter of concern regarding the Proposed Plan for Source Control at Landfills 8 and 10 and
WPAFB's methods of communication. The WPAFB letter addressed each of his concerns
and detailed specific communications initiatives. (December 1992).

WPAFB wrote in excess of 30 articles that appeared in the base newspaper, the Skywrighter,
which specifically discuss the remedial investigation and feasibility study at Landfills 8 and
10; the public meetings held; the extended public comment period, and general information
articles.

Page 67



Record of Decision: Source Control Operable Unit - Landfills 8 and 10

Attachment 2: Administrative Record Index for the Source Control Operable Unit
at Landfills 8 and 10.

Document Number: Hard Copy on File
Title: Letter EPA to WPAFB - Documentation Requirements for Source Control Operable Unit at

Landfills 8 and 10.
Date: August 14, 1991
Author: WPAFB

Document Number: Hard Copy on File
Title: Letter from WPAFB to EPA - Proposed Schedule for Focused RI/FS at Landfills 8 and 10.
Date: September 4, 1991
Author: WPAFB

Document Number: Hard Copy on File
Title: Letter from WPAFB to EPA - Provides a Revised Proposed Schedule for Focused RI/FS.
Date: October 2, 1 992
Author: WPAFB

Document Number: Hard Copy on File
Title: Letter from USEPA to WPAFB - Provides a Date-Certain Schedule for Focused RI/FS.
Date: October 15, 1992
Author: USEPA

Document Number: Hard Copy on File
Title: Letter from WPAFB to USEPA - WPAFB Final Schedule Proposal.
Date: December 2, 1991
Author: WPAFB

Document Number: Hard Copy on File
Title: Letter from USEPA to WPAFB - Approving Schedule.
Date: December 9, 1991
Author: USEPA

Microfiche Number: LF8, 10-H1
Title: Focused Remedial Investigation Report
Date: March 15, 1992
Author: Engineering-Science

Document Number: Hard Copy on File
Title: Letter from USEPA to WPAFB - Approving Focused RI Report.
Date: May 7, 1992
Author: USEPA

Document Number: Hard Copy on File
Title: Letter from OEPA to WPAFB - Approving Focused RI Report.
Date: May 13, 1992
Author: OEPA

Microfiche Number: LF8, 10-H4
Title: Focused Feasability Study
Date: August 28, 1992
Author: Engineering-Science
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Microfiche Number: LF8, 10-H5
Title: Proposed Plan
Date September 1, 1992
Author: WPAFB

Document Number Hard Copy on File
Title Letter form USEPA to WPAFB - Approving Focused Feasability Study
Date September 24, 1992
Author: USEPA

Document Number Hard Copy on File
Title Letter from USEPA to WPAFB - Approving the Proposed Plan
Date. September 29, 1992
Author: USEPA

Document Number: Hard Copy on File
Title: Letter from OEPA to WPAFB - Approving the Proposed Plan
Date. October 1, 1992
Author: OEPA

Document Number. Hard Copy on File
Title: Letter from OEPA to WPAFB - Approving the Focused Feasability Study
Date: October 20, 1992
Author: OEPA

Document Number Hard Copy of Public Comments on File
Title: Public Comment Period Under CERCLA Section 117
Date: October 23 - December 23, 1992
Author: Various Authors

Microfiche Number' M-N4
Title: Transcript of Public Meeting Held under CERCLA Section 117
Date: November 10, 1992
Author: WPAFB

Microfiche Number: MI1
Title: Remedial Investigation/Feasibility Study Work Plan for 39 Sites
Date: June 30, 1990
Author1 Engineering-Science

USEPA Document Number. EPA/540/P-91/001
Title: Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites
Date: February/ 1991
Author: USEPA

USEPA Document Number: OSWER Directive 9355 3-02
Title: Decision Documents: The Proposed Plan and Record of Decision, Draft Guidance on

Preparing.
Date: March, 1988
Author: USEPA

USEPA Document Number
Title: Risk Assessment Guidance for Superfund, Volume 1 •
Date.
Author' USEPA
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Microfiche Number: LF8, 10-H5
Title: Proposed Plan
Date: September 1, 1992
Author WPAFB

Document Number Hard Copy on File
Title: Letter form USEPA to WPAFB - Approving Focused Feasability Study
Date- September 24, 1992
Author USEPA

Document Number Hard Copy on File
Title: Letter from USEPA to WPAFB - Approving the Proposed Plan
Date. September 29, 1992
Author: USEPA

Document Number. Hard Copy on File
Title. Letter from OEPA to WPAFB - Approving the Proposed Plan
Date: October 1, 1992
Author: OEPA

Document Number. Hard Copy on File
Title: Letter from OEPA to WPAFB - Approving the Focused Feasability Study
Date: October 20, 1992
Author: OEPA

Document Number Hard Copy of Public Comments on File
Title: Public Comment Period Under CERCLA Section 117
Date: October 23 - December 23, 1992
Author: Various Authors

Microfiche Number: M-N4
Title: Transcript of Public Meeting Held under CERCLA Section 11 7
Date: November 10, 1992
Author: WPAFB

Microfiche Number- MI1
Title Remedial Investigation/Feasibility Study Work Plan for 39 Sites
Date: June 30, 1990
Author: Engineering-Science

USEPA Document Number: EPA/540/P-91/001
Title: Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites
Date: February, 1991
Author: USEPA

USEPA Document Number. OSWER Directive 9355.3-02
Title: Decision Documents: The Proposed Plan and Record of Decision, Draft Guidance on

Preparing.
Date: March, 1988
Author: USEPA
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USEPA Document Number: OSWER Directive 9285.7-01B
Title: Risk Assessment Guidance for Superfund, Volume 1 - Human Health Evaluation Manual
(Part B, Development of Preliminary Remediation Goals) Interim.
Date: December 13, 1991
Author: USEPA
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THE DECLARATION

A. Site Name and Location

Off-Source Operable Unit - landfills g and 10
Wright-Patterson AFB
Greene County, Ohio
(CERCLIS Operable Unit 1, Event 4)

/

B. Statement of Bans and Purpose

This decision document presents the selection of the no action remedial
alternative for the Off-Source Operable Unit and adoption of the previously
approved Source Control remedial action as the final cleanup remedy for the
Landfills 8 & 10 she, at Wri^H-Patterson AFB. The selection process was
conducted in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act (SARA),, and the National Contingency
Pian(NCP). This decision is based on the administrative record for the ste.
All documents, correspondence, and other resources -which comprise the
administrative record upon which this decision is based are identified in the
attached index.

C. Description of Selected Remedy/Rationale For No Action

Tarvffifls 8 & 10 comprise the first of eleven operable units identified for
Remedial IrrvestigatkHrfFeasarility Stady (RI/FS) at Wri^a-Patterson AFB,
Ohio. Past waste disposal sites on-base have been grouped into discreet
operable units based on geographical proximity and similarities in waste
Characteristics. Separation nf fre T-anHfjIk a & KQ gjft* mtn twn np*n»hfc- rniitst

one which addressed the source and the other which addressed areas outside
(i.e., off-source) but potentially affected by the landfills, enabled the base to
accelerate fee cleanup effort. Both Wright-Patterson and the regulatory
agencies agreed there was no reason to delay mat portion of the overall site
remedy dealing with the landfills themselves while awaiting sampling results
from areas outside, but potentially affected by the site. The previous Record of
Decision (ROD) for the Source Control Operable Unit was approved in July
1993 and addressed the sources of contamination and the threat posed by
migration of coatamination to groundwater. The Focused Remedial
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luvetugaiion Report and Focused Feasftfliry Study for die bndfiOs themselves
fiooned die basis of tins previous ROD. The fioiings of thefoDow-onOff-
Somce RI Report revealed that ihere were no new pathways of exposure

"Sfc mfaH1 if**1 I** **r**Ay h^p irUfMif^l /hiring

Fooaed RI, precluding tbe need for any additional feasfljfliiy andies. The
arf \n \̂

all gKMiMii^ Mt^Df«<i -«rhM» a

The g*ynp*HiMivf*** remedial action which has been previously approved
inoupoiates the following components:

•Low Penneabiky day Cap

•LandfiD Gas Collection and Treatment
•PobBc Wafer SoppJy for Private WeD Users
•Operation and Main«emncA and

•Disposal of Nonhazardous Drffl Cuttings under die Clay Cap
•Removal of Asphah Slabs finom Surface Water Stream
•Site Access Restrictions
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D.

Doited States EHvkumtBtal Ptotectioa Agency

It IMMK ho<»p iJPiFjiniiiMi that tin farrtny ti-nrefeil artinn is m-cegairy at Ite

The previously approved Source Control remedial action is ggwyrfigns."
; the need to contact additional remedial action. The Source Control
3ctioc is isoCDCtrvc o* nBijiywi fyflnT) ^ffr cflVffooBicoCy o^rnplyr-S' **^"*B

Federal and State reonirements that are legally applicable or relevant and
appropriate to the remedial frp*k>rt, and is cost-effective. This remedy utilizes
permanent y<^M**"w and alternative treatment or resource recovery
technologies, to the maxHBBon extent practicable. While the Source Control

aawiiiMBtc will remain nqp-CTtg a^mra^ ||p{im*-̂ fffyfd lewate As

a res*, and in aocoiaauce wift CERCLA Section 300.430 (0(4X5), a review
wiO be conducted wifliiu five years after oommenrf mrnr of die remedial action
to ensure dot the iemedy continDes to provide ?Kffyf fflfr

and uie enviroooient.

VALDAS V. ADAMKUS

U.S. Environmental Protection Agency Region V
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D. Declaration Stattaneat

Ohio Environmental Protection Agency

It IBS been determined thai BO feather remedial action is necessary at the site.
Tbc previously approved Source Control remedial action is coinpreneasive and
eliminates the seed to conduct additional remedial action, The Source Control
remedial action is protective of human health and environment, complies with
Federal and State reqelxemeats that are legally applicable or relevant and
appropriate to fee remedial action, and is cost-effective. This remedy utilizes
permanent solutions and alternative treatment or resource recovery
tecinx»loRks, tx)ttMna3dniomextertiHactkafcle. While die Source CYnmot
remedial action wiH ultimately eliminate all exposure pathways where a risk was
identified, some coataminante -will reraam on-sitc above health-based levels. As
aiesutt, and in accordance with CERCLA Section 300.430 (0(4Xii), a review
wffl be conducted within five years after conmKDcemeiit of the iraiedjal action
to ensure 1bat the remedy continues tn provide adeqoate protection of human
heatth and fte environment.

Oiob Envirottroental Protzwtiftn Agency

6/30/94

Date



IL DECISION SUMMARY

A. SteNMnr.Locatioo, and Description

Wright-Patterson Air Force Base (WPAFB) is located in soudiwe&ieui Omb, east of die City
of Dayton and adjacent o>Fairt»nL Tte Base is approximately 60 mfles north of Cincnmati
aad approximately SO miles west of Commons (Rgnrts 1 and 2).

TtemspuTaiiop is composed of Wrigte and Pattern
Root 444. Wright Held comprises Area B aad Patterson Field comprises Areas A and C.

in »F>. kw>at>«i in th^ nmliiMct rnraiH- n»f An»a tt RgUTC 3 preSCDtS tilC

location of die site vflridi is bounded on die west by National Road, tenorfli by Kawffinan
Avenue, and die east by Zmk Road. Landfills 8 & 10 are separated by roughly 1,000 feet.
An imnmrrt trirmtirr tit HrMrlr ̂ Vrfr thr ttirmrcft flr -inty trfrm ihr rfimfillt
Ctaneatty, tie eotire area air^Miyagring Tjtprffjng 8 & 10 is fenced and posted as "OffLanfts".

The area suzroundmg the SIB inrJndf.s on-base irrilifaty housing LWJWU as die Woodland Huls
limiting subdivision and ofiHnse puvatt homes on National and Zink Roads and Kanfliiutii
Avenue. These off-base homes are serviced by private drinking water wefls. The Woodland
bills military hrnyying units are serviced by die base watei supply which draws its water from
anodier area of base.

WPAFB lies within the Tfll Plains section of die Central Lowlands
Physiographic Ptovmce. The regional land smface typically appeaisSattogcndyiofinig.
Area streams and rivers have developed generally level flood plains, such as die Mad River
flood plain on which mnch of WPAFB is

The land surface ahknde at WPAFB varies from 800 feet above die National Geodetic Vertical
Datorn of 1929 (NGVD) in Areas A and C, located wiflrin die Mad River flood piatn, to 975
feet above NGVD hi Areas B just west of Landfill 8. Landfills 8 and 10 are located in a high
area dU£ Overlooks die Mad River vafley. The land «n fat*. altJtndg hi the ynJiiily nf T afuMifl

8 is 945 tset above NGVD; in die vicinity of Landfill 10, die land surface altitude is 920 feet
above NGVD. The Mad River valley immediately north of tir landfills is located about 800
feet above NGVD.

hy «n iimmii^H liil«U«ry tt\

nrmamrd Qibmaiy separates die landfills and flows north to Hebbk Creek.

The Woodland Hflb military housing subdivision, consisting of 368 dwelling unjfs; occupies
the area generally north of Landfill 8 and die areas generally west, east, and sooni of Landfill
10. Seven private homes are located along National Road just west-and witim 300 feet of
LandfillS. Five private homes are located east and within about 1000 feetofLandfin 10, with



Rgure 1 - Area Location Map

Figure 2 - WPAFB Location Map



Figure 3 - Location of LandfBs 8 & 10 and Area Housing Units
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one on Kauffman Avenue and four on Zink Road. A new sobdrvisionls currently under
||J| construction in the area immediately sooth of Landfills 8 & 10.

Both landfills support several small stands of rafraiis «frat have developed in saturated
depressions on fee landfill caps. The depressions are the result of compaction and setflingof
the previous soil covering.

Landfill 8 & 10 support two and eight cattail stands, respectively , that total about 3,450 square
feet (about 0.08 acre). Mean stand size is less than 0.01 acre.

Climate' The climate in the area is temperate and humid with a mean annual temperature of
52.3 degrees Fahrenheit (°F) and a mean annual preci^itationof 36.25 inches. Prec^itation is
evenly distributed ftroi^hootflie year. In die spring, the average final occurrence of freezing
temperatures is in mid-April, and in the anftimrt, the average initial occurrence of freezing
temperatures is m late October. Temperatures of 0°F or below wiH be experienced in about
four years out of five, while 100°F or higher will occur in about one year out of five.

B. Site History

History of Site Activities: Tandfi||^ 8 & 10 and surroundmg base property have been used
for bom operational and recreational purposes. Initially used for military training, the area
was then converted to fill areas for refuse disposal. Landfill 8, the older of the two, began
operation about 1947 and encompasses approximately 11 acres. Landfill 10 was opened in
1965 and covers about 8 acres. Following closure in the eariy 1970's, jost prior to
construction of the Woodland Hills housing units, the landfills and surrounding area were men
used for recreation until April 1985. At that time, WPAFB designated me area off-limits and
restricted access to both landfills and the intervening valley with a security fence in response
to concerns expressed by the Ohio Environmental Protection Agency (OEPA) and the United
States Environmental Protection Agency (U.S. EPA) over potential exposure of local residents
to hazardous waste.

Refuse was deposited in bom landfills in a trench-and<over operation. General refuse
containing unknown qnanrities of oily wastes, organic and inorganic chemicals, and hospital
wastes was reportedly deposited in the landfills. Fire training activities were conducted in an
areajustnorthof Laolfm 8 as early as 1948 until the early 1960's. Trenches east of Landfill
10 were reportedly used for disposal of hazardous chemicals.

The depth of Landfill 8 varies across the refuse trenches from 6 to 44 feet The thickness of
the cover material varies between 3 and 12 feet. The total volume of waste material buried at
Landfill 8 is estimated at 187,300 cubic yards.



The depth of Landfill 10 varies across die refuse trenches from 17-25 feet, and (be cover
thickness is typicaDy 1-3 feet. The toed voiome of waste inaienal boned at Landfifl 10 is
Miiiitttnl at 171,600 cubic yards.

investigations have been conducted at Tanrifiii* 8 & 10. A records search was pafotmed in
1981, followed by a Bunted field kivniigjHkHi in 1984. This tinma^ field investigation

.1 1 . tl i ______ 1* __ i .•• jfir . n t̂er lamrtintn
ivdIS VJ ÎB HHB^ SQû BBC vnHK~ aC9HaBIC«

and groundwater, and peiJbuning geophysical &uV£y&. Additional field iuvuug&Uu
HI 19oD, u>|ipi-li mended die mscaBaDon of friiuif**^?11^*!***^ H**^***^HHffl* weus

hr<ii gew and BiBiHig wefls; dnffing shallow borings to
iiivtsiigate landfill coveis and * UJ»M* mfittradon to the landfills; and monimi mg

gas wefis for hydrogen sntfidr and couJniMfltie gas
iv. Resaoaf^ing die giouulwatu momtormg weDs, as weB as sani|iiing of

* and sedioient alonff fiy iiiyp^ni^^ tFrocDafy oetween LanoGQls o v£ 10
WaS *mmiu|i"fli*<l HI 1988.

Rftpomr actions were taken by WPAFB in toe 1989. in oifratattinn wim OEPA, to address
die irii 'iirir seep pwMeni ftomtf to die Woodland Hiik rgs.M»y*fri area. Dot, gcavd, and
fime were placed over tie seep located on die eastern slope of Landfill 10 in an effort to
control odors. A passive temporary leachatt. coBection system was dien kisijBfd HI March
1991 along dg northern and eastern slopes of Landfill 10. This system consists of a
penneabie y* **j unttsM fabric overbud «riili an uupeiuieaUe gp̂ iHf*11"-*1*̂  widi peiicmtcu \^r
piping at die toe of each slope. I rarhatr from die system hoMmg tank is periodiraBy emptied
toataiAcrtnckaadaptMU|*LMelydmposedofby WPAFB peuoaaeL

mnlhty mv̂ criĝ innc u»̂ » m«vfcirt»H Airing rfî  pmrfJinJnary c*y mf tfcf» Jt*»mMi»l

y Stady (RI/FS) for LandfiBs 8 & 10 begiuuiag in 1989. These
inctoded sofl gas surveys, additiuuil geophysical snryeys, and a stady to identify con
gas (methane) nogcation front die ^a"***̂ *** A ffm ' f* "Ipi1**'*-' RI/FS of LandfiBs 8 & 10 began
in December 1990 and ri|V""**ird with public release of the final Off-Somce Remedial

(OSRT) Report in October 1993.

8 and east of T^ftHCT 10 lh«f
in 1990, partia&y in response to a Health Consultation issued by die

Agency for Tone Substances and Disease Registry (ATSDR). Several factors contributed to
die decision to vjuie fi^tnf*. mchiding temporary, perkxfac dsplacenient of residents «i»ipm<
die mvii'oniiiritil mvestigation fiektwork; detection of subsurface migration of medBne gas
mwaids die IM'MMI^ units; and long-term planning considerations related to eventual
imnltatinn of a mnhi-layer cap on botfa landfills. Based upon die absence of significant

of methane or other gases detected during indoor air monitoring and upon
fonaittafinn with ATSDR, U.S. EPA, and OEPA, die Air Force ieucaipied selected homes in
1992. AD vacated homes ikxtli of I Jiiitlfill 8 were reoccnpied. Rcuc«ipKd homes were
t*f lifliMl »Mi finarinnMK tm^fcang nmnhnrc a« a prBrgnrirtn BecaUSC Of die eventual \^
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firetallatimi nf a nwitri-laypr cap, \± Mm^Ptt ftfttt of Jjmffi™ 1fl remain vacant. Of these

vacant homes, there are eight structure w^
Six additional structures winch are currently vacant may be salvageable depending on how the
footprint of the cap impacts the backyards of those homes.

Prior to publication of the final OSRI Report, WPAFB, OEPA, and U.S. EPA jointly agreed
that a remedial action aimed at controlling any current or potential risks posed by

at At* «to> uras jiisHfigH hascd nm initial sampling data. They further agTCCd that

there was no reason to delay that portion of me overaU site remedy dealing with the landfills
themselves (Source Control Operable Unit or SCOU) wruk awaiting s^rnpu^ results from
areas outside (Off-Source Operable Unit or OSOU), but potentially affected by, Landfills 8 &
10. With this goal in mind, the Focused RI Report for me SCOU was published in March
1992 and concluded that both landfills were continuing sources of OHttaminariQn. A Focused
FS followed shortly thereafter in August 1992 and outlined the detailed analysis of alternatives
considered for source control. Information presented in these two documents formed the basis
of me previous Proposed Plan and subsequent ROD for me SCOU approved injury 1993 for
cleanup of the landfills themselves. Design of die SCOU landfill caps and gas and leacaate
collection/treatment systems is already underway with implementation estimated to begin in the
fall of 1994.

C. Highlights of Community Participation

Wright-Patterson AFB offered many opportunities for public input and community
participation during the Remedial Investigation and Feasibility Stady for T-andfilig g & 10, the
Proposed Plan for the Source Control Operable Unit, and the Proposed Plan for the Off-
Source Operable Unit. Specifically, the base held three public meetings during an eighteen
month time period to discuss me investigatory actrvities taking place at the she. At each of
these meetings, me fieMwork for the landfills was discussed as weU as the methane migration
study and methane monitoring program. A listing of community relations activities is
contained in Attachment 1 of mis ROD.

In 1990, Base officials also conducted a special meeting with 14 Woodland Hills residents
directly affected by me methane migration study and memane nxaxtoring program. A
relocation plan was developed by the Base Environmental Management Office for the 14
re«iA>nfg ?nd was appmwd hy the TngtaHaftnn rftitimander An emergency evacuation plan

was prepared in the event that high methane levels were detected in homes where monitors
were installed as a precautionary measure. Local print and broadcast media were invited to
this meeting in an effort to keep the public informed of the actions taken by the base.

A public comment period was held from October 23,1992 until December 23, 1992 for the
Proposed Plan for the Source Control Operable Unit. The public comment period for the
Proposed Plan for the Off-Source Operable Unit was held from January 10,1994 until
February 10, 1994. A final public meeting was held on January 25,1994 to present the
proposed plan for the final site remedial action. A summary of the comments received for the
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most recent comment period can be found in Section IP.-Responsiveness Summary of dns

D. SapeaadEeie off the Off-Soon* Operable Unit Wito Site Strategy

Widi consideration for the pmxiuaty of area residents to Tandfills 8 & 10, a decision was
made among WPATO, OEPA, and U.S. EPA early during die remedial investigation to
uioceed wim seiecoonof a smucc cuuuul leuiedy *|MfM^ at vuAtii^Liig any current or potential
risks posed by contamination HiiguniHg from the site. AH parties agreed doc tins approach
wuiuu was based on the *™***i sampling data would not jeopordrze the rcmammg investigation
of arffaf f^HM*V, but potentially ^fl^' ^^ by, "^ site and would be compatible with ifre final

y-

Tab Recced of Decxaoa refers to me Off-Source Openbie Unit or OSOU O.e., areas ontside
bat pmnMaDy afifr cirri by die site), as distingnisfaed from the Source Control Operable Umt or
SCOU 6 .̂, d* JMntfiity nVjii*j>ivM.^ Separation of die sMe mto two opexable inns enabled
WPAFB to auflrutr the cleanup effort.

The significance of die no action decision for die OSOU nmist be viewed in the context of die
Source Control remedial action already chosen for the site (see ROD for Source Control,
1993). Thf» m«npii4M»«<.iuf> rtrrpr*** nf tfr^ <Jmrrr Pmnfml rrmrAi»l actinn am descrihed in

Tabkl.

site as a whole are to prevent direct contact wim on-sole ̂ ^pi^m**m'**-j to
npminaaon from spreadmg, to captuie conrammatcd groundwater that has
fkoni dv site, and to efammate die t**j^y*|a^ exposure to

---- -jr ' ^^ *̂̂ *. - - ----- ^- « * -«-• — * i li !!•••• * .....use or IXITOCC waKT souicgs IDT onncmg am snowccmg;

The Source Control remedial action is comprenensrw^ and win achieve dese dearim goals
cnwhiiBuop of waste contamment and treatment and mstdBoonal controls. The

icuicdy wffl address air, gases, sofl, smfaoc water/sediments, and groundwater from wifliiii
and dmgngiatfieia nf dig landfill* and will n|rimairfy pjnninat^ nVty CTptypam. partnaayy

a

The geology of die area consists of Ordovician and Sflnrian
Age rocks overlain by unconsotidated deposits of Pleistocene Age and Recent Age.
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The Richmond Group of Ordovician Age is tbe bedrock unit underlying most of WPAFB. The
Richmond Group consists of up to 265 feet of mterbedded shales and limestones mat crop oat
m portions of eastern Montgomery and Western Greene Counties.

The Richmond Group is capped by tfttn, discontinuous erosion remnants of Brassfield
Limestone of Sihnian Age in some areas of WPAFB. The Brassfield Limestone is a relatively
pure limestone op to 30 feet thick.

«ww«̂ 4lwli«t««51lc

i.i.i'OJ^ •> s '

tiogiosurfece water and

' o ^p^a^& sotozx ̂ CG^at^affliVs-T^ J, ^ /Jjt^

-• : lieaiedifflaatibns ^ -- - -"• - •v *^- ^

•Deedrestrictionsdesi^
- J*'.^-*,-: '̂-'"'w ***-. ^Z,?';̂ *^?*'̂ '*2>" ^« -^<.J^Xl^^^i^ ;V^- -

>

,7* X' '~'\ s*,'ov -"- - ^'"^^'•tyf^J;-''*' ' « " \.'4E*T'^Wp?*1 fc '•'^•"^ J3K,-*•-:~?9,*'

ccesswHa«coaoinaHoam
% " ",$d'''4W2"' ty ' ^5.^ ̂  " ^:1<#"^*''^ "' *~ *^ *^ <«%»<^/ ' ' /

4 / /'#

vent4a^;con^ , - O^^-^: ;
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The bedrock iBflMls a prrgVn Brt drainage system that diflcis somewhat uuui lu&L currently
seen in the area. Tins diaiiiage sy&ieui is «n*«fe»d by overlying unronsolidaied glacial deposits.

flnrn«inli»tai»«i m r̂̂ M« nf rt*. PUJaor̂  Ay n>u»rii» K t̂mrir and *m iqmHjnled in flie

area by giacid tin and ontwash deposits. These materials were deposited daring the last
period of major gradation, die Wisconsin, and are present tfaioughoot the area.

GteidtilooBsisbofabjeterogeneommbctBieof cobbfes, gravel, sand, silt and day that were
deposiied dhecdy by die glacier as it moved over die region. These deposits, interbedded with
water-bearing sand and gravel zones, locally may form confining aquifcas or may limit
recnarBe to muteiiy niy iim^y îjyfriifM f̂tn aoooecs.

As me glacier retreated, melt streams fiowrag through the valleys and towtonds deposited large
yi'nHifiifr1*1*1"* *^ ****** ***** g^^H itifrnifixi *« rmtt*i*& fi^n^Us. Outwasli <lfj)UMfs attain a

thickness of 250 feet at Dayton and usually overlie tffl deposits. Ontwash
form me most prolific aquifer of me Ohio region.

Recent Age alluvium deposited in relatively mm yxjiirur.es by modern suejuis is present in the
giuuud sinfaof adjaccu to aH major streams. The afluvkmi consists of bom sorted and
unsorted y^if flat mn of sand, s3t, gi^vel, and day.

Water is present in the unconsobdated deposits and die uudetlying bedrock Water occurs in
imngiauularpore spaces m the unoonsobAated deposits, m bedrock, water occurs in

m the shale and limestone.

The unfiMiHH>iitiain1 aDuvknn, ontwash, and tin urieiact to form a complex ttfnfcr ajrsfmk at
WPAFB. Qotwasfa is kxalry AtpaiJiul firom overiying aflnvial materials by 2 to 7 feet of
drny, mijonrd tiD composed of day, sSt, gravel, and sand, m many areas, the tifi layer is
thin or absctt and aDnvnm <fi'*<^ly uwulay& the uutwasli deposits. Abo, m many areas two
tffl layers decor wimm the glacial oatwasb, dividing it kxaDy n«o separate hydraofic rants.

Dy holes, tears,The tin, wherever it occun, can be described as a y^Hyif^'HF'y layer wim

AOnvial deposits may be locally piuduuive, yielding 100 to 500 gallons per nmnte (gpm).
Normal practice in the Dayton area, however, is to obtain water soppfies from the more
prodnctivc, umlfi lying ghmi uutwasli deposits. The aDnvinm, whuc puseuL at WPAFB, is
rypicaDy 40 to €0 feet thick and occurs under water-table conditions. The almvial deposits
provide base flow to streams daring low flow periods.

Ontwash deposits yield greater than 1,000 gpm. At WPAFB, the hydraulic cotttoctivity of the
ootwash ranges from 1,000 to 3,000 gallons per day per square foot (gpd/ft2). The buried
valley aquifer, a Federally drsigmirrt Sole Source Aquifer, is used by WPAFB for water
supply and is abo the primary unit from which municipal supplies are drawn at the neaiby
Dayton Municipal Wellfield on Rohrer's Island. The City of Fairborn's Norm Weflfieid also
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draws water from this aquifer. Fairbomusesthis wellfeld only daring peri«ls of dnm^rt for
emergency use and twice a year during nydrant flashing. Groondwater occurs in the ontwash
deposits under both water table and artesian conditions and locally may provide base flow to
streams durmg low flow condMonsm areas where ft B Total
depth of the sole source aquifer varies between approximately 50-250 feet depending on position
within the buried valley and also depending on water proda^bx«ribz0nswitbM that range.

Groundwater contained in the scattered sand and gravel sequences of till provides domestic
supplies on the order of 10 gpm. The 'till is generally more than 20 feet thick and may overlie
units of greater productivity 1 .

The bedrock deposits are a minor source of groundwater. The shale and interbedded
limestone of the Richmond Group yield water of sufficient quantity only for household use.
The Brassfield Limestone generally yields greater quantities of water than the Richmond
Group and is suitable for bom farm and home use.

Natmne and Extent «f Contmninaiimti Results of the remedial mvestigatkm indicate that
both Landfills 8 & 10 are r***^mq: «nM»r*»g rtf rvtntaniiiiBrinn and mat the contaminants are
dispersed throughout the landfills. Based on historical data and data collected daring the
remedial investigation, no extremely h*gh and isolated contaminant concentrations, or "hot
spots", were found mat would Indicate leaking boned containers or localized hazardous waste
disposal areas. Releases of contaminants from the landfills are primarily associated with the
production of leachate from refuse and soil. Precipitation percolating through the landfills is
primarily responsible for leachate production, with groundwater moving laterally through
landfill 8 providing additional contribution. Contamination was found in the groandwater
monitoring wells adjacent to the landfills. Spread of the contaminants off-site was limited and
mere was no identifiable plume of any contaminants or group of contaminants flowing from
either landfill. Maptr gmnndwaftr mrtfaminantg A-fryfr>H m gmmvtarater monitoring wrfls
located adjacent to the site are presented in Table 2. The depth at which these contaminants
were found in off-site monitoring wells ranged from approximately 10-60 feet .

TABLE 2
COMPARISON OF MAJOR CONTAMINANTS IN GROUNDWATER

WITH REGULATORY STANDARDS

CONTAMINANT

Benzene
1,2-Dichloroethane

Vinyl Chloride
Barium
Arsenic

CONCENTRATION RANGE IN
OFF-SOURCE WELLS (ug/L)

1.0-9.0
1.0-11.0
2.0-23.0
306-1210
2.0-139J

MAXIMUM
CONTAMINANT
LEVEL (MCL)

(ug/L)
5.0
5.0
2.0

2000
50

Note: ug/L=micrograms per liter and J=estimated value
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of vinyl cldoiide, 1,2-dJcfaloroethane, harhmi. and arsenic were
in off-source inonituiing wefls OB the east and north side of Landfill 8. Benzene and

barium were detected in off-source wefls on the west, south, and east sides of Landfill 10.

(Ueadung) air and private water sources in die vicinity of Landfill 8 and 10 have not
shown significant fh»«mrji ^•••aminMii»i attributable to the landfills. However, the pommal
exists for «h*«p> mean to frf^n*** contaminated in the future.

__ •<• ___ * _ _« * ____ * _____ ^_* _ __ .J* -̂* ___ * _ a« _______ « - ____ n n i • ?!•••*• it *** «M^^Mh«MM. 'revamng oacxgronna environmental <ma«ioos m me geuaai area ouunuuea to sunace
: and air cootaminantiaD. Overall, surface water cnnamimtion mat may be

leiafcd to T.«MHiii« 8 & 10 was not readily discenuhie in the »nn«iqiH»i iiibutaiy to Hebble
Creek between the boffins.

rii»mir*i« cfermtrvin varr* found tobe vnevealy dBtributed Buou^ioot bodi hndfiffls,
__^Ui-fcV ?- * ^ — « __ J - - --- • * - * i , • • -** n T^ i f« T i :lf*Ti O -- * */\ -- .....WUJLU B expecm nooi a iieucn-ana-cover ""™' opemxHi. iviiuei, UDODIIS o ana lu were
fouad to be rnrttMy the same in tcoms of the types and concentrations of ooDtanmants.
This mnrtounB is hnpomnt in mat the dean-ap aliniaiive selected for bom hndfiHs is me

Tt^ hnnimheafafa ris ducted in two phases. Initially, a "qualitative" risk
xt addressed only

the risk attributable to me actual landfills themselves, and was perforated as a "screening" tool to
detennine if eady remedial actions were necessary to rednce human health risk. A "quantitative"

***** fftrrml^ff" *H fy"*^LITir-*>n*1 «"*" "*^ iiKR| ThtS ^rttJiUkliVC risk
:mk

landfill*, as weD as risk from any i m<aniniiiiti •which may have ntigiafted beyond me landfill
The baselme risk Aucmumt was peifunned without regatd to auy present or foUuc

IKillM^*^ *t'JiniM. tftA it ffMtilf^ rt^ir in Ixait rnr«Mit •nti future land USC

rios developed for resulcutial land use, which
directly front the landfills and dunking water from areas

adjacent to the landfiDs which do not cunentiy have drinking water supply wefls, the
•qoautsove" risk assessment identified ingestion of cootanmiated soil and gFoandwater, and
nihuLilion of chemicals volatilizing from household water as exposuie pathways which may
exceed target risk levels. Migrarinn of eacplngve gases^ preA>miiuiiilly

to lh*» Igtvffillg na^ alcn rrtngriin^ tn

The v**̂ !?11* risk •*M*ytfn*"* K*fiitiff™ <lj|i|**|!>in**^" ^louiklwoliu., y"'n*^ii^ and sou as posing
an unacceptable risk through both the ingestion and dermal exposure (dfaect contact) routes.
mbalation of mdoor and outdoor air and direct contact whh sorfece water and leachate seeps
were also M^"*»fW as potential sources of elevated risk. Table 3 lists the environmental media
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and exposure pathways of potential concern based on the results of the remedial investigation.
For porposes of this risk assessment, the exposed individual (flie most "at risk") is an individual
who currently lives adjacent to the landfills for a period of thirty years, and spends a certain
amount of time trespassing on the landfills, resulting in direct contact winX and ingestion of,
contaminated soils, sediments, and surface waters. For me future land use scenario, the
individual most at risk would be a future resident who might bufld a home in such close
proximity to the landfills p* to b* in direct <**!#&* ™Tfa, «r fag*^ <yiqftm«nafr»d amflg

surface water, and/or groundwater, and live in mat residence for thirty years.

The ecological risk assessment portion of the-baseline risk assessment roiicated a moderate
potential for adverse ecological effects, attributable to contaminated surface water and sediments.

The comprehensive site remedial action (Source Control ROD, 1993) wiH irnlrmrtrfy drmrnate
all exposure pathways where a risk was identified. It wiU accomplish the following cleanup
objectives: prevent direct contact with site contaminants, prevent future release of ooatanrinflols,
eliminate potential threat from exposure to ground water, control surface water run-off and
erosion, evaluate the effectiveness through long-term monitoring, and continue to restrict access
to the site.

TABLES
ENVIRONMENTAL MEDIA AND POTENTIAL PATHWAYS OF CONCERN

ENVIRONMENTAL MEDIA
Groundwater
Landfill Gases
Leach ate
Landfill Wastes & Soils
Ambient (Breathing ) Air*
Surface Water/Sediments*

POTENTIAL PATHWAYS OF CONCERN
IngesiioD, Direct Contact & Inhalation
Inhalation & Fire/Explosion
Direct Contact &Ingestkm
Direct Contact & Ingestioa
Inhalation

Direct Contact
*Note: Prevailing background environmental conditions m the airo contributed to the risk in

these media.

G. Description of the No Action Arternative

Selection of the no action alternative for the Off-Source Operable Unit is based on several
factors. No rww pathways of exposure presenting a risk were identified
Report which had not already been identified during the prevkHE Focused RI, precluding the
need for any additional feasibility studies. The previously approved Source Control remedial
action is comprehensive and will ultimately eliminate all exposure pathways where a risk was
identified. In addition, migration of contaminants beyond the boundaries of the landfills was
found to be limited and contaminants were present at relatively low levels. The no action
alternative for the Off-Source Operable Unit was the preferred remedy presented in the Proposed
Plan released for public review and comment from 10 January through 10 February 1994.
Adoption of the Source Control remedial action as the final cleanup for the Landfills 8 & 10 site
was also presented in the Proposed Plan.
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Wide the Scarce Control remetfial action wfll ultimately eliminate aDaqposracpa&wayswbere
ariskwasiden1ifie49on)eaxrtanmHnls Asa
result, aid in accordance wife CERCLA Section300.430 (fX4)(iiXarewiew^bec«Ktacled
within five years after commencement of the remedial action to ensure that the remedy continues
to provide adequate, protection of banian health and the environment.

DO. RESPONSIVENESS SUMMARY

Wrigfat-Pattason An Force Base has presented the preferred no action alteuaiive for the Off-
SowceOperabk Unit and adopdoo erf tbecomn^
final site dean-op for T-amtfnis g & 10.

received daring Aepqbfcwmmmt period, the tesideab of
Woodland liiUs ̂ *^*siHg area on-base, die juuiuuudmg daiiiiiiimiyj and the U .S. aod Ohio

il Pnnter*in« AgMiaat *gn^ «Mi Wrig^t-Pafti^cnn Air Fnmg ffaa^e menmin

Community interest in Landfills 8 A 10 dates back to 1985 when residents in the Woodland HGDs
fj>mt]y frnanJiig nrpg ffpoffptf imffrifll. Of |̂ ar4»«ti» <uu CM Jug m Aeir liaAyaids and

L odor coming from me general vicinity of the landfills.

Members of the «nmniim|ty have expressed <XHB"^I in- ̂ m i»g various stogfA of the remedial
investigation and feasibility study. Many of these concerns have been addressed in the prer
Record of Decision for the Source Control Remedial Action (see ROD, My 1993). In addition

utmnifa* parinH and the pnhKe u»*liug fer

Opcnble Unit are addressed in Section IIL C-Snmmary of Public Commente of ftis ROD winch
follows.

The pobfic oommeot period for the Proposed Plan for Ac (̂ -Source Operabk Unit at Landfills
8A lOwasheWfromJannaty 10,1994untflFebraary 10,1994. A pabfic meeting was held on
180081725,1994. V*-rf^l rmffimMiX received Arnng rt<^ pnMir. muring a^ mrfl «« written

oononents received during the public comment period are addressed in this section.
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Comment Summary fltnfl Response to I^opfll frftl**mun*ty Concerns:

W
(1) A resident wanted to know how extensive was the list of contaminants that we tested for
in die samples taken from the fetndfilk and would we consider that an exhaustive fist in the
context of landfill age and suspected

Response: The AirForce tested for an extensive number of diemic^ during the investigation.
Early during project planning and work plan development, Air Force environmental specialists
sat down with Ohio EPA, U.S. EPA, and contractor support personnel to determine what
chemicals should be included in the testing program based on past AFactrvmre and suspected
contaminants. Approximately 270 chemicals were identified as being potential
the landfills and were tested for during tins project I)nring me course of the investigation, we
sampled soil, groundwater, surface water, sediments (in surface water), gases, and air (both
indoor and outdoor) ina very specific approach. We sampled three times over me course of a
year. At me end of each sampling round, we looked at me testing results and if a chemical didn't
show up, we made a decision as to whether or not we should continue testing for that specific
chemical. The chemical categories included volatile and semrvolatOe orgarjk compounds,
pesticides, polychlorinated biphenyls (PCBs), chlorinated herbicides, metals, radioactive
isotopes, dioxms, and dibenzofurans. U.S. EPA and OEPA agreed me number of chemicals
included in our testing program was exhaustive and covered all categories of possible

(2) A resident indicated that the type of cap proposed for these landfills as described in the
public meeting appears to be for a sanitary landfill sftaation (Le^ household garbage) and
can that be reconciled with the situation described for f^mafiBc 8 & IQ which involves
industrial-type chemicals?

Response: The base believes me sanitary landfill closure being proposed is adequate for me
contaminants and potential fxvntpiniffitf km tfaafr gKJSfc & &ese landfills. Our investigation
confirmed that the site is a typical sanitary landfiDwroi the bulk of landflU material being
generally office waste, paper, etc. We did find some chemicals, but some of these same types of
chemicals can also be found in a typical sanitary landfill, Le., petroleum products such as
discarded motor oil Ohio EPA added mat high levels of chemicals indicative of hot spots in
isolated areas were not found and, as a result, selectr^
closure requirements were not needed

This was not a hazardous waste dump as some had initially feared four years ago when we began
the planning for this investigation.

(3) To address a quality of life aspect of this project, there are stfll a large number of
vacant houses along Shields Avenue. These vacancies have contributed to the rundown
appearance of the neighborhood. What is the ultimate fate of these houses?

Response: We hope to have the vacant units removed by the end of calendar year 1994. The
houses are being removed to facilitate construction of the landfill caps. Some of the homes are
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night at the edge of the boffin and to get the necessary elevation of added sofl as past of the
various lavas of the engineered stractnre of the cap, these homes wffl have to be demolished.
Otherwise die back of these homes would be covered up with 3-4 feet of tfiit (mite back yard).*
Thai his prompted us to identify eight booies winch wffl definitely need to be removed and
auathei six homes winch may need to come down dependent on the footprint of the cap and that* s
why these 14 homes remain vacant, hi addition, we hope to improve some of the
to the Woodland HDb area in the process.

Hot wfl «ecv witt ivtebtiM «f the cap'

Arl^giiirt* Hi«u»y is one of the important considerations of the remedial
effort, ft is intended that construction of the cap wiD enhance natural drainage in the area.

(5)
8 A If ftet M actiMK wiH be Meded effete?

Yes, that is correct.

The predominant groundwafier flow direction intnevkazatyofLaadfillSistome
eayt and qortfa ^lpuun<t the minaiiMnf tr̂ mayry ft> ftfrjfrfrfc CfPfk I******* rty *̂ »r> lar̂ Milkt There is

afimhiedgioandwaterfi^>whwtomesoamofLandfin8. Groundwaterinmevkinityof
landfill 10 flows ladially away from the iandfilL Any sootfaward Sow fitmtiK immediate
wDflDil 3V6& IS QlVStCO ^y^n^y tD n̂P1 ffHf Of^VCSt DV & tf 101 •mjuî ŷ pMrip Q^fltf *TKIS^S ̂ ffflfrl OS

LandfiDlO.

'*>**'̂  1*Ml "*f* '̂̂ il"1*^nyHJ f̂ IPg|yglHni *««nr.i«teH ̂ lli th»tpm^Hial ar-rin«i tn^J»OM^ftmf

effectiveness is bemg achieved. Sampfesofj
wffl be collected periodically tor analysis during the deanup effort. Both Ohio EPA and
ijJS. EPA Region V wfll be involved in establishing and evaluating this ii*«iiifa>rinj> program.

(7) H«w ••chef a redactfe* • leacfafe protection wffl occar oace the leachate coBeetion
in place?

We are hoping to capture a »"«*"*""" of 50 gallons per mmnte through the h-Achntir
collection system, which is a relatively small amount of flow inoving through the landfills. In
addition, the remedial action wfll be «^*»g"̂  to keep leachate and contaminated gtoundwater
fiom moving past die boundaries of the
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(8) Just what is the risk to human health as a result of the baseline risk assessment?

Response: There is a low risk associated with the iandfilis. In explaining 'the risk m numerical
tenns, it is important to note that wnimim^
cancer is 1 in 3 to 1 in 4. That is, ma random population of 1 million people, we can expect
cancer to occur in 250,000 people as a result of lifestyle, genetic heritage or a combination of
these factors. To pot the increased cancer risk associated with Landfills 8& 10 into perspective,
under specific worst case scenario assumptions including living adjacent to the site for 30 years
and assuming no remedial action is taken to mitigate risks, mere would be less than a 1% -
increase hi me incidence of cancer over and above the oirrent mcidence in the general
population. To apply mis relatively small increase in risk to the previous explanation, mat would
result in 250,400 cases of cancer out of 1 million people.

We discovered during our investigation and baseline risk assessment, mat background
environmental conditions which occur here in the Miami Valley as a resuft of urban/mdustrial
impacts are «mrributing to the mcreased risk found m These background
environmental impacts are particularfy evident mag and surface watCTe
Automobile exhaust, surface water run-off from roads, emissions from industrial plants, and
general application of pesticides and herbicides can contribute to background environmental
conditions.

(Mo EPA emphasized mat the baseline risk assessment and associated risk numbers are used by
the regulators and the Base primarily to justify taking a remedial action and these numbers do not
necessarily translate into a probability of getting cancer. m conjunction vvmi me baseline risk
aggfrssTpfi"*, specific risk trigger tevels are- csfrfrifefaed by tfae pggnfartory agencies. If those trigger
levels are exceeded under conditions considered to be worst case for a particular site, men a
remedial action may be justified in the context of other site-specific considerations.

(9) Has it beea determined tt^Lawifiib8&^

Response: Yes, muter the definitions established irofcr me Resource f-nrra»irvati<»> and
I Recovery Act (RCRA), Landfills 8 & 10 are aotclassified as hazardous materials/waste landfills.

I (10) One citizen associated with the Fafa^ra Ch^ Planning Board indicated that the city's
i planning board had recently heard a case involving private property just south of and

adjacent to T^andfiH 8. He was seeking clarification about the recommended remedial
action.

Response: The Air Force with consensus from Ohio EPA and U.S. EPA Region V has
recommended in the Proposed Plan for the Off-Source Operable Unit that no remedial action is
needed for the areas surrounding the landfills based on limited migration of landfill
contaminants. Additionally, the previously approved Source Control remedial action is
comprehensive and will eventually eliminate all pathways of exposure which were identified as

kj pathways of concern in the baseline risk assessment The Source Control remedial action will be
confined to the area of the landfills.
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(11)
taaew

to if ••<!••••• AVCMM. ft is BBgwrtant to coBiMrt Ac
(tote The citizen's

letter is iacfeaded IB its entirety • Attaetaeaf 3 of tte ROD.)

TbeenstmgbilcewayonthesoadiskieofKairf&nanA
Avo» and Long StteetwfflHc be disrupted dmi^ A
temnoxary walk/hitf mij wifl be provided suulli of Kauukuvu Aveuue, mien. ufAje&yiiy, to •

A pcunancpt waft/bfltgway will
be icbmh once Ifae cap oonstrnctioo activities are oompieted.

i-oixuninn

(12)

The predominant groondwater flow direction in the vkamly of Landfill 8 is to Ifae
iatB'Oi JkQQ C&St V0WHQ w)C tDDHDOd llTfHilHiy DCtWOCB Lr^jyTPHy o «t 10» A. HffiF^" ffF^^ft^^^*^^y

flowlinewaskirnttiV^fali^areaaoqdiofLandfiDS. Evidence of sbaflow groundwater
resenceof
iniry of me

landfills, me creek is a "gaming* body of water. That is, groondwater is discbargBig to me creek.
In teuiis of water ̂ *^**y ,̂ me y***""* of water in me creek appears from our study
i»^»wiMi^»i tn me ym^^mt ^f ^f.F»^iiiin^fi **$iff\pifi\ tn n^ discharging into me CR
does create a hyduubt barrier for gtmmdwater muvyJnifiil ft would be hghly Hnprobable for
girmmttfaitrr tn mew* myVr itt* e^ffic a^ "phfl^ *A ***̂  **fa*T ^M^ gPfH iqp^^fr VyHr^iln> *nH

fjliyiical ImiiialMML Deeper gioundwater m mis area is moving generally tuwatd me buried
10.

Based on die results of the remedial investigation, which included sampfaglfae creek and creek
vdiiitrnts three tnnes over a period of one year, sunfay water oofrtHiniiurtion that may be related

in if np> n^iiy Hi^nyiffH^ Contaminants detected in botii upstream and
downstream **n<ĵ * are indicative of urban/industrial enyimimiMitai nripfyt (pievaibng

However, m otdcj to iViitiff**^' any negative * j **rfi •!• J«MH^. to overall
water qoafiry lesohing from erosion and surface water nm-off along me landnH slopes,

«nll nyh*V rep^»v*"g o^ptpih sl̂ *^ present jp it^ <T?Hf bfXJ, ill

addition to smooming oat and capping me landfill slopes
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The comprehensive site cleanup wifl include aleachate collection and treatment system which
will be designed to capture leaebate and aMflaminated gromidwater IBowing off fee landfills.
This collection system will provide hydraulic control and prevent migration of contaminated
groundwater beyond landfill boundaries. Rased on the limited migration of contaminants fnimH
during the remedial investigation and the expected capture zone or "zone of influence" of the
system once it is operational, it was not necessary to expand the leachate collection system in
off-source areas.

An extensive monitoring program will be estabu^bed to <feterau^ the effectiveness of the site
cleanup. Samples of groundwater, surface water/sediments, air, and gases will be collected
periodically for analysis. Ohio EPA and U.S. EPA Region V will be involved in evaluation of
monitoring results and effectiveness of the cleanup. A formal review wifl be conducted within
five years after commencement of the remedial action to ensure that the remedy continues to
provide adequate protection of human health and the environment

The evaluation of possible contamination on property south of Landfill 8 as presented m me
Tamarron letter has thus far not included considerations of prior site history; present activities
relative to land development, including the impact of earth moving and grading activities; quatity
assurance/quality control during sampling to ensure data reliability and usability; and
background determination using the same sampling methodology employed during this
environmental c»nsultarifs limited study. It should be noted that me data collection activities
directly related to the Remedial Investigation of Landfills 8 & 10 were regulated by both OEPA
and U.S. EPA and met rigorous quality assurance/quality control standards set by these agencies.
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WPAFB conducted community interviews vrith the mayors and other tocal officials in the cities
of Dayton and Fairbom (1986).

WPAFB pobfefaed the Community Relations Plan (1986).

WPAFB issued news release announcing the Consent Cfeder between Ohio and WPAFB
(February 1988). . -

WPAFB established the Information Repository at the Fanbom Branch of the Greene Comity
Library (1988).

WPAFR j-yijAlkh^H Hn» Ailmmkiuylii* P^ronl at Wright Shift* TTimnrqfy T Jhrary, Archives

Section (1988).

WPAFB updated the ConHMraty Relations Plan (1989).

WPAFR WMBPrf r*-™ >rf^M» tmn^nr^g iiUMjyjn y agr^nv^t W-t^Mn TTSRPA and WPAFR

(March 1991).

WP AFB odd a public meeting at Fanboni High Scbxx^ in Fanbom, OH to update the Woodland
Hflb n-saifafo on the Remedial Investigation and Feasibility Study at Landfills 8 & 10 (April 29,
1992).

WPAFB issnftd a news release auuouucing the availability of the Focused Remedial
Investigation Report for Landfills 8 & 10 (May 29, 1992).

WPAFB issued a paid public notice advising the Wright-Patterson and sunocBKfing local

LaodfiQs 8 & 10. The Fanboni Daily Herald and the Dayton Daily ̂ fcrwspabfehed the notice
three times each. (October and November 1992).

WPAFR WqiM a neare w4«*^ amimiiiring a pnKlir mggring tr> <ti«m«t ftig PmpvaffH Pfan fnr

Source Control at Landfills 8 & 10 (November 6, 1992).

WPAFB sent a letter to National and Zmk Road residents inviting them to the pubtic meeting on
November 1 0, 1 992 to discuss the Pioposed Plan for Source Control at T.«nrffnig 8 and 1 0
(October 29, 1992).

WPAFB held a pubnc meeting at Fanborn High School in Faiibom, OH to discuss the Proposed
Plan for Source Control at I jtrtdfflls 8 and 10 and respond to citizen's questions and concerns
about me proposed plan. Approximately 50 people attended the meeting, including Woodland
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Hills residents, National Road residents, local media, Environmental Mmagement officials, and
^ U.S. and Ohio EPA ofBcials (November 10,1992).

WPAFB issued feet sheets explaining the Proposed Plan for Source Ckmtrol at Landfills 8 and 10
at the public meeting (November 1992).

WPAFB issued a news release announcing that the public comment period for the Proposed Plan
for Source Control at Landfills 8 & 10 had been extaxied for an addkoiial 30 days (November
27,1992). The original public comment period was fixmOctober234*ovember23,1992. The
base accepted ommaents until December 23,1992. .

WPAFB issued two paid public notices advising the Wright-Patterson and surrounding
communities mat the public comment period on the Proposed Plan for Source Control had been
extended for 30 days. The Fairbom Daily Herald and me Dayton Daily News published the
public notices (November 1992).

WPAFR sent a letter to National atvf 7fnfr Rmari «nd tTamrflrnan Avenue residents and Woodland

HiHs residents advising them the public comment period for the Proposed Plan ibr Source
Control at Landfills 8 & 10 had been extended fo and addftkmal 30 days. (December 2,1992).

WPAFB issued a news release announcing the first Record of Decision (ROD) for Landfills 8
and 10 (August 12,1993).

ttyp
^* WPAFB issued a news release announcing the availability of me second environmental

investigation report for Landfills 8 and 10. This report is also known as the Off-Source
Remedial Investigation Report for Landfills 8 & 10 (October 19,1993).

WPAFB released the Proposed Plan for the Off-Source Operable Unit for public review and
began the 30 day public comment period (January 10,1994).

WPAFB placed a series of paid public notices in local newspapers armouncmg the pubHc
comment period and the public meeting for the Off-Source Proposed Plan. The Dayton Daily
News published five notices; the Fairbom Daily Herald and the Beavercreek News-Current
published seven notices each (January-February 1994).

WPAFB held a public meeting at Fairbom High School to answer the local community's
questions and concerns about the Proposed Plan for the Off-Source Operable Unit (January 25,
1994).

WPAFB has written more than 30 articles, feet sheets, and newsletter articles related to the
remedial investigation and feasibility study for Landfills 8 and 10 (1988-1994).
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Citizens9 Comment Letters
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1304 Horizon Drive
Fairbom, OH 45324-5816
January 27,1994

Florence Brown
Environmental Public Affairs Specialist
645 ABW/EMPA BIdg 89
5490 Pearson Road
Wright-Patterson AFB, OH 45433-5332

To Whom It May Concern,

This letter is about Landfills 8 and 10 at WPAFB and the proposed plan to solve
problems caused by these two landfills. Overall the project is good and should proceed as
planned.

I do have some minor concerns about the day cap being placed over the land fill. I
hare no problem with the day cap per se but I do object to having die cap covering and
blocking the existing WPAFB Bikeway. If it is necessary to cover the bikeway then a
new asphalt bikeway should be built doser to Kaufiman Avenue. It is important to
connect the streets in Woodland Hflls without having to use Kaufihian Avenue,

The proposed plan should not affect the proposed Kaufiman Avenue Bikeway
Extension. The Kaufiman Avenue Bikeway will stay on the North ade-ofKauffinan
Avenue and then cross at National Road to the South side of the street Test holes or
shallow wdls that were drilled in this area were place so that they would not interfere with
the proposed Kaufiman Avenue Bikeway.

The Environmental Office at WPAFB is doing a very good job and should be
commended for their work.

jr

Sincerely,

ELWOOD J. ENS0R

Atch: Map of Bikeways

RECEIVED

w 18 iw
645ABW/EMX"



Proposed KaufEman

Kaulfinaix Avenue



7a/7?arrO/7 535 Windsor Park Dr.
Centerville, Ohio 45459

phone (513) 4^^^
(513) 294-2420

February 9, 1994

Florence Brown.
Environmental Public Affairs Specialist
645 ABW/EMPA Bldg. 89
5490 Pearson Rd.
Wright-Patterson AFB, OH 45433-5332

Dear Ms'. Brown:

Tamarron Corporation owns land adjacent to Landfill Number 8 on
Wright-Patterson Air Force Base. In our environmental studies for
usage of the property we have found some underground water
contamination at subsurface levels.

Enclosed you will find a report from our environmental engineers'
indicating the problem. I am forwarding this report to you as a
comment on the Off -Source Operable Unit Proposed Plan for the
remediation of the problem at Wright-Patterson AFB. I would like
this concern on record so that if the proposed measures do not
alleviate the problem at least the Wright-Patterson AFB has been
made aware of the existence of the problem and that they may bear
additional responsibilities for the cleanup should the proposed
methods not work as anticipated.

Sincerely,

James W. Hickey
*•

Enclosed: Groundwater contamination issue prepared by Lockwood
Jones and Seals «•* '

RECEIVED

m e ? iw
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GROUNDWATER CONTAMINATION
ISSUES

TanuuTon Corporation Property
National Road & Reese Drive

Fairborn, Ohio

Prepared For

JimHickey
Tarnarron Corporation
7041 Corporate Way

CentervSte, OH 45459

January 25,1994

Prepared By:

LOCKWOOD, JONES AND BEALS, INC.
1563 East Dorothy Lane
Kettering, Ohio 45429

Project No. 8514.EO
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GROUNDWATER CONTAMINATION ISSUES

Corporation Property
Nation! Road & Reese Drive, Fan-bora, Ohio

INTRODUCTION

presents infinnuUion ooncrrning potential impacts of
WPAFB on property owned by Tamamn Corporation tnd located east ofNational Road and

» TTnl^ tfr^ mn*1* tt^ p̂ b"***, ****»**« IE* iffr
p1>m fiy T -Mjdfifl ft xoill he adeqmte to protert tfag Ta

irom adveiae effects from WPAFB coatazninatioQ-

ft If ftft *iffft'p'if qf Ak-«ri|erttt«rWPAFR fnx npt o-^< jiifjurfy ifelineateJ Ag ftil impact
flf Hi lairffilhtwi tiirTtiiiiiiiaijiiiiiirit]! trnri therefore f^nnot. be c

i nn

^. This report provides the baas fix- these assertions.

The intent of tins ̂ x^mfii* is to pte&eul snfftcKst mfoonatioo. to nise
E» ,«uuii uucsolved and ftat they should be resolved poor to fiaafiziDg a
The bunko of proof should fie with WPAFB Oat a problem does not exist

wift Tamaoon tint there is a problem.

soastodcttaaKivfaatmoQosis^eDcieslifaDy, exist in those data. The second
iimg nrfWrx^ assomptions ftat EogmeenBg-ScwBce Biade m

iflteFptetiDg the raw data. The premise is that mtetptettliUBSsfaooidcJumgetofitthe Jala.
n<lng A*tm ifat rfrm*t fit tti

DISCOVERY OF CONTAMINATED GROUNDWATER

CQOCCTU over pmrihle OBrtaiiiHtaimn of the Tamanon utuueily from WPAFB and
-.—-ala—J—_*_ W -—JQI Q ** «̂»̂ « jl̂ l̂̂ A A M!*̂  - f~ f- -| -.-—fc-fc -̂*-. f» - -.A ••Ml) -. IfpatuCBnny i iiBiini 9 nnz arose '•••ujj a soe iii<HF>'j^m 01 me propel^ on oepmiDer i /,
1992. Duikig'tfae site vistt several giuundwaier seeps were uu>eivtd atoag the aUiMHii
flowing aoftbeastuly across me nut Ui west corner of me Tamanon property and at me
<">J|*in*f "*f*p *i? ™* noftneast cocner of the jnupeiiy.

Becaose of me proximity of WPAFB Landfill 8, it wasprodent to sample mese seeps and
I «f <i«^J*i«aplî g •«•«*> £-..-jH^itins was done OB October 2 ft 4,1992. The intention of the jauip^^as to provide an

to tirtfj ttime wnrthcr conyopents of
tntodedtofoDydmacterizeordefineatepossfcle

pmn-«« for Aft *

Thfe Mtalytical ramite <hr th^ gm«m«TWitM- Mmplas sammm-mA in T«hU A-l
leveb of heavy metals and of COD, well above natural backgrotnid4evels. For comparison,
Table 1 also mcbdes resnhs of selected samples firom previous investigations at WPAFB.
The snttflatilies in the pantius of sample constituents indicate that Landfill 8 is the
pTMBiH^vUv^ souice nf thft miiiiMiiiTnantv m the absence of any dim known or suspected
source.



INTHAL INTERACTIONS WITH WPAFB
The sample results from the groundwater seeps were of sufficient.concern that contact was
made with WPAFB and the Ohio EPA to provide them with this information and request
their assistance hi further mvestigatiOQS to define the tadcot of the problem.

A site walk-over survey was held on November 3,1992 which included representatives of
WPAFB, WPAFB consnttmrts, Ohio EPA, LIB, and Tamanoa Garporation. During this
meeting, the analytical results from the groundwater seeps were provided to the relevant
Mflrtiftc. YQ^ jMyfl PiTT^ff IOC3-CIO32S WCfftOQSGfVGQv ftttfl ^MjOTtJOPffitl iIfflorî flfoQP flVftfijlfrî  tO

WPAFB was discussed. The outcome of the site meeting was that WPAFB would consider
the analytical data, provided to them and would supply Tarnation with information being
prepared for WPAFB on Landfill 8 and oa the Earth Fill Disposal Zones west of National

WPAFB responded to Tamarron Corporation by letter dated November 17, 1992 from
Ronald J. Lester (copy attached) which mdnded excerpts from the Site Investigation (SI)
Report for Eight Earthfifl Disposal Zones (EFDZ) and the draft Off-Source Remedial
Invest^ation(OSRI)ReportonLandfilb8andlO. In that letter, WPAFB took issue wim
the reliability of the sample results and stated that they

mi pi .->|*H ̂ y tatrt> gngryitng; fimar» T jmfffilf R mr ttu* BPn^*^ -OMSt oif ;

Landfill 8. On November 30, 1992, UB requested additional information from WPAFB
which was supplied on January 22, 1993.

ISSUES TO BE RESOLVED

Based on the mfbnnation provided above and based on review of the data suppBed by
WPAFB, three specific issues afiecting me Tamarron property have been identifkd.
Adequate resolution of these issues should precede finalization of me remediation plans to
CTCTTft that arty rytrffamtnatinn inyarri^g <fe Tamarmn pmpftrty ig pmperiy addressed The
specific issues identified are the following:

1. Do the analytical results for the two grab samples takec. on the Taniarroii property
reasonable probability that groundwater contamination frftg been

discovered?
2. Is there a reasonable probability that cofttflfliinaiifs from TfftndfjH 8 have migrated onto

the Tamarron property?
3. Is there a reasonable possibility that contammatkoifrjHn an unidentified WPAFB

source west of National Road has migrated onto the Tamarron pioperty?

Unless all three of these concerns can be conclusively shown to be invalid, then the probable
contamination of the Tamarron property must be fully and adequately addressed in the
proposed Landfill 8 remediation plan. ,f~

Based on review of the information supplied by WPAFB, it is our belief mat the possibility
of contaminant migration from WPAFB is significant and fully consistent wrm the primary
data provided by WPAFB. In the sections which follow each of the issues is addressed to
demonstrate that it is reasonable to expect mat WPAFB undertake additional investigation

V



of the TamatTOu. pioperty, and hs remediation and protection from

BSOBL GRAB SAMPLE RESULTS

ID October 1992 as put of an H*»U »• »'mui^ui*i Site Assessment ><««ii«4^ for T
***«« *^ ****** (T JB) installed very shallow monitoring \aeHs in, . ,

order to sample giuuud water MMiiug two seeps on the property. Onr seep was located in
i nin '•fler «i*i»iii lu ' M r°TTKT of itt* Bl^ \ *°A ifc* a>f r<ff^ ff

of any «i«^g the «*»*•'«' in tiie northwest oocner of nV Ta
of Ntoonal Road and direcfly sooth of WPAFB Landfill 8.

from e t o c a t k m ami

The samples were not
Wefl installation and

icpurt. The analytical resorts were provided to
WPAFB."

Ronald J. Lester Bins letter to Jim nicsjsy of TamanoB *Vmn~*fyiti flutter f*f|*>|fflffl<fi' 17,
1992* oKtfioiiedlBe analytical nnatecfe^^ We
certauay agree that ntopmaikju of the results depends on te
were collected and analyzed. Ilowwtt, we disagree that me results can be rejected; they are
direct evidence of a possible problem and are not contradicted by cfter evidence.

We Aft «gF»* *** ifa* Campling p«f»Aii v* mrhtr nf Mmpl« ami tfttKty entitml far Aft
two grab samples were not at the level needed to positively quantify 1te contamination level;
mey were never irtrartnri for ma porpoee. Rather, the samples were tahea for screening

i and analytical results a
rthy of additional

sampfing equipment or sample handhng to have affected the analytical results to ifac point

Tie tesrils have abo been reviewed fix- the possirifity that by using imfihered samples the
high inflate cnmTHliaiKBis wuc. doe to the background levels hi the soil pattides

»*»m fim

ha r»lrnh<Pirf fimra ^Inmliug Oh* yJvty rnnfMHr»rinn jip A^ gtUUUdwateT SampfeS and
me WPAFB data for batignmad soil concentrations. -

From experienced observation, the concentration of sospendedsofidsmne^nter sample
was weQimderlWingA which can be tafcm as i very oaiserv^^ From Table
6i30, Data Snamary tor Backgrooad Surface Sofl, of the OSRI Report, the marimnm
levels detected were used to cakalale the maximum possible contribution to the metals
concentration from the suspended solids. ""

The caknlations show that for the heavy menus arsenic, barium, chrommm, cobalt, and
which were found in the unfihiered grab samples, the Tnj»'""ip> possible contribution

from background soil particles was 1.0%. That is, 1.0% or less of the measured amount of



these metals in the groundwater samples can be attributed to background soil particles in the
water samples; the remaining 99% or more of each metal was in the groundwater itsetf.

m summary, the presumption must be mat the contaminant levels in the grab samples are
sufficiently high that there is a problem worth rnvestigating further. Generalized complaints
about sampling procedures and QA/QC cannot obscure the obvious concern raised by the
high levels found in the immediate proximity of Landfill 8.

ISSUE 2. CONTAMINANT MIGRATION FROM LANDFILL 8 ONTO THE
TAMARRON PROPERTY.

The possibility that contamination from Landfill 8 has migrated onto the Tamarron. property
is actually demonstrated directly by the data provided by WPAFB. Plates 5,6 and 7 of me
OSRI Report actually show flow tines from I^andful 8 onto the Tamarron property m exactly
the area were the seeps into the stream in the northwest corner of me property were
observed. Therefore, WPAFB's own data show that the contaminated seeps are likely to
have originated at Landfill 8. .

For the purposes of mis report the stream originating on. WPAFB west of National Road,
crossing National Road just norm of Reese Drive, flowing northeasterly across the Tamarron
larawly anti Entering WP/^FR agafn T>t>flrfhft «avitheq<?t cmrner «FTjjBi<MiJH R shall be referred
to as "Branch A* of tfaeun-named tributary of Hebble Creek.

lie possftiliry that me seep fom^m the detention basm .
jpfBOGtfflTPCTi property slso orrffywr^M trt T^r*"fifTil 8 ncp^yi^ om ̂ vudxKf firsocii A, dctosuy
serves as a hydrogeologic boundary. This in turn depends on two factors: 1) whether there
is a good hydraulic connection between the stream and the permeable strata, ami 2) whether
mere is another stronger sink for groundwater flow further from the source.

The OSRI Report as§umed thatBranch A served as a hydrogeologic boundary although there
are no direct monitoring well data to verify this assumption as it relates to the Tamarron
property. Although rtt** g<tignmptV*n is commonly *^a*fc^ it must be explicitly verified
especially when there is uifoiuiation which calls the assumption mto question. Because such
information is available regarding the Tamarron site, Branch A cannot be assumed to be a
hydrogeologic boundary without verification.

Specifically, the stream branches located east of the Tamarron piopetty (north of Peppertree
Subdivision) are at a lower elevation and were observed durmg a fMdvisrt to OHtfain strong
seep activity where they cut mto highly permeable materials. Therefore, mere is a
significant probability that these branch streams serve as a sujmgersmk than Branch A The
seep activity is strongest south of the WPAFB properly but norm of Peppertree. Additional
seep activity is likely to be found beneath Peppertree where the original rapines were filled
durmg construction of Peppertree. This is consistent with the substantial amount of dry
weather flow observed discharging from the storm sewer systems at the upper end of the
current stream channels. f ~,

The extent of the hydraulic connection between Branch A and the permeable strata can only
be determined by locating monitoring wells on both sides of the stream and determining the
true groundwater gradient This was not done during the WPAFB investigations.



i the LIB grab sample located in the Tamarron
i ground walei flow past Branch A. Until there is

(firect evidence to Ac tommy, the hypothesis that the detention basin seep nriginaorf from
T aadfin ft nrnnnt frr rrjnnrd Therefore, farther investigation and protection daring

i is ciuiiy ••—i"^ijji

ISSUE 3. CONTAMINANT MIGRATION FROM UNIDENTIFIED SOURCE
WEST OF NATIONAL ROAD.

A third issue is me possibility that contamination from an unidentified source west of
National Road **•* ""fyy'fd qf**» the Tamarron piupaiy. dose »<"w"»«ii"«» of tfae data
provided by WPAFB shows that an important gap exists in the umeirt mfinmtfaatk.

The iofixiMtioB for Mornkxing Well WP^FDZ064iWD3 shows that two wcDs were set at
UBS loaboo, one screened finom 73 to 78 feet (MW03 A) and the other screened from 8 to 13
feet(MWQ3B). The peo»eAtestr«a noted on the well logs from 21J to 22Jfiset and from
24^ to 25 J feet were aot screened. Review of the various geologic cross-sections and
tmr 1^0 logi pnyidffd by WpAFP yKro>s th**' thg misfjiM'jyH jMjfiyq'Mf <ffnit? yt M^ '̂1* are
tfaemottli^tobetfaoiehydranlicalrycoimectedtotheseeps
Ta

j MW03 was not screened m the intervals from 21.5 to 253 feet, mere is no
tnPmmhm available on etifaer giuuud water levels or chemical constitnents in these sliala.
Therefore, there is no certaiafy that the contaminants found in tfae gob samples on the
Tarnation uiupeily did not iu*$pumt* west of National Road. Although, no soch sources of

~ id in the information made available to mis writer, there is
TaAnrron miirf* «f m«il«iiiimilin«i grigt «t \VPAHK 1&mt \̂ JJF

SUMMARY AND CONCLUSIONS

As ihuwii ni this report, there is s^nificant evidence that contaminated grouiidwaiei from
WPAFB, pacticalany from T aartfiTl 8 is migrating bcnMlh the property, owned by Tamaxron
Corpmauup, located immediatery to tfae south. Tne major components of mis evidence are

"* crj

with heavy metals.
2. WPAFBLaadfSn8,kotedimBaedia^tolte

source "^•v"'̂ "L'ff*tin*1 that could Bii1^^ the Tamazron property.
3. fitfiainiUon provided by WPAFB shows ground walei from T^irffiii g Bugratmg

diieclly tuwaid one of the two giuuudwaiei
4. *HK «^^**»»^f*^ p*"fn* o t̂*1^ T"*̂  gmmyl^difi ^f^p? B p<Ty sanilar mdicatittjg ifag

likelihood they came from the same source. ~*
5. The known hydrogeologic conditions are consistent with groandwater migration from

landfill 8 to both of the sampled groandwater seeps.



6. The assumptiMrnade by Engineering-Science mat me oeekflowmgacr^
northeast portion of the Tamarron property forms a hydrogeologic boundary has not
been verified and is not consistent with the observed contamination pattern.

Although Landfill 8 is the likely source of the contamination found on the Tamarron
property, close examination of the available data provided by WPAFB shows that there is
also a possibility of contaminant migration from some unidentified WPAFB source west of
National Road. The permeable strata most likely to be connected to the groundwater seeps
were not sampled during previous investigations so the possibility of a contamination source
cannot be excluded wimW addMonal mvestigation. .

Based on the information presented in this report, it is concluded

1. Groundwater flow patterns south of Landfill 8 have not been adequately defined by
the work done to date by WPAFB.

2 Contaminant migration south from frfliyifni 8 has not been properly delineated.
3. Prroinng tnve^igattnns have not erahided the possibility «f cnnfttmmarion migrating

from an unidentified source west of National Road.

ad*qitatft rp-nrwtiaj arflofj ^«n frtr T jmdfill R mrntf
property from further contamination from WPAFB "T^ provide remediation of existing
contamination on me Tamarron property. iv» ?"^««
me deficiencies identified above must be corrected.
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Investigation of Groandwater Seeps

Samples of groundwater were taken in two locations on Lot 7 north of the subject site
foilcrwing discovery of discolored grouadwater seeps. The samples were authorized for
screening purposes only and were not intended to fully characterize or delineate possible
contamination.

The seeps were located in the detention basin in the northeast comer of the Tamarron
and along the north side of the creek (Branch A) flowing along the north edge

of the property. At thetime of the 1992 site visit ard me site vish conducted w^OEP A
and WPAFB representatives, 1he eroded swale in the center of the detention basin
amtamedaseepwimaverydarkbrdwnK>ran^
which the water hi the swale was dear except for minor turbidity, and below which the
standing water had an orange color and ant oily surface sheen, line creek below the
catchbasm outlet had orange bacterial growth hi areas of calm water. Thisgrowthwas
similar to that noted in the unnamed creek described below.

Along the northern edge of fee Tamanon ptopeity ran an unnamed creek, designated
Branch A, which was tributary to Hebble Creek. The Branch A was fed by a large .
culvert passing under National Road and originatuigm Wright Patterson Ak Force Base
Area B and outflow from a concrete drainage channel serving National Road nt the road
easement west of the subject property. Along the north side c£ the creek mcahn areas of
water protected by the creek bank and in a concrete drainage channel on the west side of
National Road, chimps of orange material resembling iron-stained bacterial growth were
seen. An ccange, rusty stam was also seen on the northwest adeo

The creek water and a small amount of standing water at tile origin of the concrete
drainage channel were reasonably clear. Near the double bow inlhe creek, a metal dram
or wheel hub was noted; no staining or odors were noted initsvicimry. One abandoned
drum in somewhat deteriorated condition was seen cm the north side of the creek near the
southwest corner of me WPAFB property. The vegetation around the drum was healthy,
and no stains were noted. No seeps were noted hi the area of the drum.

A total of fOT shallow grcroidwaterinaai^
September 17,1992. Wells LJB-TC1-A and LJB-TCl-B were located in the vicinity of
the detention basin seep ([see Figure 2\ while wells LJB-TC2-A and LJB-TC2-B were
located along me north side ofthe creek near the doable bow. Two wells were put at
each location to ensure an adequate sample volume.

The wells were each installed by boring with a hand auger to approximately 18 inches
below the surface, inserting a 2" diameter PVC well riser w^attached one-foot screen
in the boring^ hackfflKng "wMi -washed pea gravel to qpprrnririfgtely she inches helmv tin*
gnramd snrfae* ap^ fatfrfittmg lfo> remaining spare tprth native soils Well LJB-TC1-A
was sampled on October 2,1992, and well LJB-TC2-A was sampled on October 4,1992.
The water collected was sampled for Chemical Oxygen Demand (COD), Copper, Iron,
Manganese, Arsenic, Selenium, Mercury, Barium, Cadmium, Chromium, Cobalt,Xead,
and Silver, Volatile Organic Compounds, Semi-Volatile Organic Compounds including
Acid and Base/Neutral Compounds, Pesticides, and Herbicides. Samples were preserved
on blue ice in coolers until their delivery to NET Midwest, IDC. on October 5,1992.

The laboratory results for COD, metals, and acetone for both sample wells may be found
in Table A-l below. For comparison, sample results for the same compounds for

A-l



leachate sample wells connected with WPAFB Landfill 8 have been included in the table.
Ethylbenzene, methylene chloride, and styrene were also detected in well TCI-A at
concentrations of 3.0, 1.4 and 1.8 ug/L, respectively, and styrene at a concentration of
1.9 ug/L was detected in well TC2-A.

The similar patterns of metal levels in the WPAFB and Tamarron samples indicate that a
hydraulic connection between the landfill and the Tamarron site is likely.

A-2



Table A-1 Laboratory ResuHs for Welts LJB-TC1-A and LJB-TC2-A, and Reported Values for Related WPAFB Leachate Samples

Analyte

COO, mg/L
Arsenic, mg/L
Barium, mg/L
Cadmium, mg/L
Chromium, Total, mg/L
Cobalt. mg/L
Copper, mg/L
Iron, mg/L
Lead, mg/L
Manganese, mg/L
Mercury, mg/L
Selenium, mg/L
Silver, mg/L
Acetone, ug/L

K.

LJB-TC1-A1

10/02/92

522
0.348
4.0S

0.0058
0.619
0.392
0.515
593
0.32

13.0
<0.0002
<0.0050

<O.OQ10
26.5

LJB-TC2-A2

10/04/92

725
0.134
1.95

0.0051
0.209

0.121
0.219
188
0.37
4.72

<0.0002

0.0052
0.0016
17.3

02-L01

1989

NA3

0.035
0.25
NA
ND
ND
NO
1.9
ND
1.4
ND
NA
NA

02-L10
1989

NA
0.27
0.86 •
NA

0.043
0.069
0.089
93.1
0.052
2.0
ND

NA
NA

02-L11
1989

NA'
0.012
0.28
NA
NO4

NO
ND
9.9

0.0058
1.4
ND
NA
NA

25 (Composite Value for Landfill 8, 1984)

LS01-SW03

02/12/92

NA
0.199
1.35

0.013
0.037
0.026
0.075
143
0.09
1.32

. ND

R5

ND
ND

LS02-SW03
02/12/92

NA
0.110
1.01

0.008
0.032
0.027
0.086
103
0.06
1.11
ND

R
ND
ND

1 Detention Basin Seep
2 StreamiSeep
3 NA * Not Analyzed
4 ND - Not Detected
5 R « Sample Rejected by Lab for This Analyte

02-L01, L10,6,11 from Phase II, Stage 2 Site Assessment Report by Weston, 1989
LS01-SW03 and LS02-SW03 from Draft OSRI Report by Engineering-Science, Inc., 1992
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DEPARTMENT OF THE AIR FORCE
UTTERS. 64STH A* BASE WWG (AFUO

WWGHT-PATTERSON AJR FORCE BASE. OMO

1THOV 1992

FROH: 645 ABW/EHB.
Wright-Patterson AFB OB 45433-5000

SUBJ: Environmental Data Collected in Conjunction with the Remedial
Investigation (RI) of Landfills 8 and 10 in Woodland Hills

TO: Mr. Janes ff. Rickey
Tamarron Corporation
535 Windsor Park Drive
Centerville OH 45459

1. Daring a teleoon held on 28 Oct 92 between yon and Us Libby Dooingue of my
staff* you "tr|<piJrfiTl about the remedial actions planned for landfills (LF) 8 and
10 and the results of" the Remedial Investigation/Feasibility Study (RI/FS).
Too also indicated that your ASS consultants, Lockwood, Jones and Beals (LIB),
Inc., had conducted a limited site environmental assessment on your property
located sooth, of If 8 end bordered on the vest: by National Road. This
assessment was conducted in early Oct in anticipation of the sale of your
property and was based on visual observations of existing environmental •<
conditions and analytical results of two grab samples, one of which was
collected from a large retention basin southeast of LP 8 and the other from the
stream bed just south of LF 8.

2. In order to address your concerns about possible contaminant migration
sooth of IX 8, we met with you on 3 Hov 92 and conducted a walk-over survey on
your property and observed the sampling points established during the previous
assessment by LIB. Inc. as veil as other site features. In addition, ve
discussed the methodology used for collecting the grab samples. Several
people, representing several different organisations were present during this
survey: you; Mr Tim Clendenin and Ms Oomtngoe from my staff; Ms Bonnie Buthker,
Project Coordinator from Ohio EPA; Dr John Eastman and Hs Jennifer Miller from
LJB; and project hydrogeologists from Martin-Marietta, Mr Tim Tost and Mr Chris
Fallen, vtoo provide technical support to our program.

3. The attached data are provided for your information as discussed at the
3 Sov 92 meeting. These data include chemical analytical results together with
by&cogeologie and lithologic Information obtained from -vavxotta location* north,
east and west: of your property. These data .are excerpted from the draft
Off-Source (OS) RI Report for Landfills 8 and 10 (Engineering-Science. Oct 92)
which is presently undergoing review by OEPA and USEPA and the final Site .
Inspection (SI) Report for Eight Earthfill Disposal Zones (E-S, Aug 92). While
the Focused RJ and FS Reports for the Source Control Operable Unit jat LFs 8 and
10 are available for public review in the Administrative Record housed at /
Wright State University, availability of th« OSRI Report must await regulatory
concurrence. The program which has generated these data.is regulated by both
OEPA and USEPA. and has met rigorous quality assurance/quality control (QA/QC)
standards set by these agencies.



4. Based on our interpretation of the attached data, we believe that the
contaminants found on your property are not migrating from LF 8 or the
Earthfill Disposal Zones vest of LF 6. In addition, we believe it would be
difficult to drav any conclusion* regarding contaminant migration baaed on the
analytical results obtained for the two grab samples collected by LJB, Inc.
The basis for this position is our concern regarding the representativeness of
the grab •ample* data. Analytical results for environmental •ample* can b*
significantly affected by many factors, even before the aamples arrive at the
laboratory for analysis. Certainly, the method by which samples are obtained •
ia an important consideration in data interpretation (i.e.. filtered va
unfiltered, development of piezometer*, discreet sampling of liquid and
sediment va combining liquid and sediment in the same sample).

5. Moreover, the apparent lack of an established sampling protocol raises
questions regarding sampling methods and subsequent handling of samples. The
data provided to us by LJB also lack any QA/QC supporting information. Without
such supporting documentation, the confidence in the data is substantially
diminished. Ue can provide copies of the approved sampling procedures for our
investigation upon request should you and your consultants decide to undertake
additional sampling in the future.

6. As we discussed with you previously In response to your inquiry about
planned remedial actions, we expect remedial design for the caps and the
leachate and gas collection/treatment systems vill begin in late CY 92 or early
CT 93. The remedial design will be reviewed at various stages of completion by
the Ohio EPA and USEPA Region V. Following approval of design by these
agencies, we can then contract the contraction using our established pool of
remedial action contractors. While it is difficult at this time to predict the
schedule associated with these activities, we anticipate contruction will begin
early in CT 94 and take several months to complete. We do expect these planned
remedial actions will affect the hydrogeology in the Immediate area of LFs 8
and 10, preventing any potential migration of leachate. Long-term monitoring
will be a significant component of the remedial action to determine efficacy
and the need for adjustments.

7. Wa hope the information provided addresses the concerns that you and your
consultants have expressed. If you have any questions or wish to discuss this
matter further, please feel free to contact me or my staff at (513) 257-7453.

RONALD J. LESTER. Chief
Restoration Branch
Office of Environmental Management

1 Atch
Excerpts from the 61 Rpt for
Eight EFDZs and draft OSRI Rpt
for LFs 8 & 10
(See Attached Summary)

cc: EPA (B. Buthker)
645 ABU/JAE
DSEFA (T. Ballard)
Martin-Marietta (T. Post)'
ASC/FA
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RECORD OF DECISION
FOR 21 INSTALLATION RESTORATION PROGRAM SITES AT

WRIGHT-PATTERSON AFB

1.0. THE DECLARATION

1.1. Site Name and Location: Wright-Patterson Air Force Base (WPAFB)
Greene and Montgomery Counties, Ohio.

WPAFB is listed on the National Priorities List (NPL) and is not scheduled for closure
under the Base Realignment and Closure program. The following is a list of 21
individual sites within five Operable Units (OUs) which are recommended for No Action
(NA):

OU2: Burial Site 1 (BS1); Long-Term Coal Storage Area (LTCSA); Temporary Coal
Storage Pile (TCSP); Coal and Chemical Storage Area (CCSA); and Bldg 89
Coal Storage Pile (B89CSP)

OU3: Landfill 14 (LF14); Fire Training Areas 2, 3, 4 and 5 (FTA2, FT A3, FTA4,
FTA5); Spill Site 1 (SS1); Earthfill Disposal Zones 11 and 12 (EFDZ11,
EFDZ12)

OUS: Fire Training Area 1 (FTA1); Gravel Lake Tank Site (GLTS); Burial Site 4
(BS4)

OUS: Earthfill Disposal Zone 1 (EFDZ1)

OU10: Central Heating Plant 3 and associated Battery Burial Site (CHP-3); Landfill
13 (LF13); Tank Farm 49A (TF49A); Underground Storage Tanks at Building
30119(UST30119)

1.2. Statement of Basis and Purpose

This decision document presents the selection of the NA remedial alternative for
twenty-one Installation Restoration Program (IRP) Sites at WPAFB. The selection
process was conducted in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act (SARAy, and the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP). The lead agency (WPAFB), and
support agencies, (USEPA and OEPA) support the decision for NA at these sites.
This decision is based on the Administrative Record for all of the sites. All documents,
correspondence, and other resources which comprise the Administrative Record upon
which this decision is based are identified in the attached index.



1.3. Description of Selected Rationale For NA

WPAFB has selected the NA remedy for each of the 21 listed sites at WPAFB listed in
section 1.1 above. The NA decision for these sites deals only with soils at the sites.
Remedies for groundwater, surface water, and sediments at the NA sites will be
addressed under the Basewide Monitoring Program (BMP). Under this program,
WPAFB will study the types and movements of contaminants in groundwater, surface
water, and sediment across the base. The BMP will examine all of the OUs as well as
parts of the base that do not contain hazardous waste sites. Section 2.4 discusses the
role of this ROD and how it fits into the overall Base cleanup strategy in more detail.

WPAFB, USEPA, and OEPA have determined that the following land uses upon which
this ROD is based are the current land use scenarios for these five OUs. In addition,
these land use scenarios are highly likely to remain the same in the future.

OPERABLE UNIT LAND USE

OU2 Recreational and Industrial
OUS Recreational and Light Industrial
OUS Commercial/lndustrial/Recreational/Open
OU6 Agricultural
OU10 Light Industrial/Office

The selected remedy of NA includes the following currently existing conditions:

Institutional controls and access/deed restrictions - all of these sites are located within
an active military installation with limited access. Additionally, some sites, such as
FTA5, have fencing around them, further limiting access. Digging/excavation at any of
these sites, especially those with waste/contamination left in place (for example, LF13,
CHP-3, FTA5), is currently restricted by the nature of the installation and should remain
minimal. If, in the future, portions of the Base are sold for residential development etc.,
the appropriate land use would need to be evaluated for those specific applications.
NA is protective of public health because there is no current exposure to the subsurface
contamination, however low, and future exposure is considered extremely unlikely
because of the nature of the land uses.



RECORD OF DECISION
FOR 21 INSTALLATION RESTORATION PROGRAM SITES AT

WRIGHT-PATTERSON AFB

1.4.1. Declaration Statement: United States Air Force

It has been determined that no remedial action is necessary at any of the
following OU sites:

OU2: Burial Site 1; Long-Term Coal Storage Area; Temporary Coal
Storage Pile; Coal and Chemical Storage Area; and Bldg 89 Coal
Storage Pile

OUS: Landfill 14; Fire Training Areas 2, 3, 4 and 5; Spill Site 1; Earthfill
Disposal Zones 11 and 12.

OUS: Fire Training Area 1; Gravel Lake Tank Site; Burial Site 4

OU6: Earthfill Disposal Zone 1

OU10: Central Heating Plant 3 and associated Battery Burial Site; Landfill
13; Tank Farm 49A; Underground Storage Tanks at Building 30119

Based on the evaluation of analytical data and other information, the United
States Air Force has determined that no remedial action is necessary to ensure
protection of human health and the environment at these sites. The NA
alternative meets ARARs established by federal, state, or local environmental
laws. In accordance with NCP Section 300.430 (f)(4)(ii), a review will be
conducted within five years after finalization of this Record of Decision to ensure
that this decision provides continued protection of human health and the
environment. This five-year review will be performed as part of the Basewide
Monitoring Program.

LAWRENCE P. FARRELL, JR
U*ut*w*G*n*t
Viet Comnundir

JO SEP 396

Date



RECORD OF DECISION
FOR 21 INSTALLATION RESTORATION PROGRAM SITES AT

WRIGHT-PATTERSON AFB

1.4.2. Declaration Statement: UNITED STATES
ENVIRONMENTAL PROTECTION
AGENCY

It has been determined that no remedial action is necessary at any of the
following OU sites:

OU2: Burial Site 1; Long-Term Coal Storage Area; Temporary Coal
Storage Pile; Coal and Chemical Storage Area; and Bldg 89 Coal
Storage Pile

OU3: Landfill 14; Fire Training Areas 2, 3, 4 and 5; Spill Site 1; Earthfill
Disposal Zones 11 and 12.

OUS: Fire Training Area 1; Gravel Lake Tank Site; Burial Site 4

OUS: Earthfill Disposal Zone 1

OU10: Central Heating Plant 3 and associated Battery Burial Site; Landfill
13; Tank Farm 49A; Underground Storage Tanks at Building 30119

Based on the evaluation of analytical data and other information, the United
States Environmental Protection Agency has determined that no remedial action
is necessary to ensure protection of human health and the environment at these
sites. The NA alternative meets ARARs established by federal, state, or local
environmental laws. In accordance with NCP Section 300.430 (f)(4)(ii), a review
will be conducted within five years after finalization of this Record of Decision to
ensure that this decision provides continued protection of human health and the
environment. This five-year review will be performed as part of the Basewide
Monitoring Program.

WILLIAM. E. MUNO
Director, Superfund Division
U.S. Environmental Protection Agency Region V

Date '



RECORD OF DECISION
FOR 21 INSTALLATION RESTORATION PROGRAM SITES AT

WRIGHT-PATTERSON AFB

1.4.3. Declaration Statement: Ohio Environmental Protection
Agency

It has been determined that no remedial action is necessary at any of the
following OU sites:

OU2: Burial Site 1; Long-Term Coal Storage Area; Temporary Coal
Storage Pile; Coal and Chemical Storage Area; and Bldg 89 Coal
Storage Pile

OUS: Landfill 14; Fire Training Areas 2, 3, 4 and 5; Spill Site 1; Earthfill
Disposal Zones 11 and 12.

OUS: Fire Training Area 1; Gravel Lake Tank Site; Burial Site 4

OU6: Earthfill Disposal Zone 1

OU10: Central Heating Plant 3 and associated Battery Burial Site; Landfill
13; Tank Farm 49A; Underground Storage Tanks at Building 30119

Based on the evaluation of analytical data and other information, the Ohio
Environmental Protection Agency has determined that no remedial action is
necessary to ensure protection of human health and the environment at these
sites. The NA alternative meets ARARs established by federal, state, or local
environmental laws. In accordance with NCP Section 300.430 (f)(4)(ii), a review
will be conducted within five years after finalization of this Record of Decision to
ensure that this decision provides continued protection of human health and the
environment. This five-year review will be performed as part of the Basewide

litoring Prograc

DONALD R. SCHREG'ARDWB
Director, Ohio Environrrteptel Protection Agency

Date



2.0. DECISION SUMMARY

2.1. Site Details

2.1.1. Name and Location

WPAFB is located in southwestern Ohio, east of the city of Dayton and adjacent to the
city of Fairborn The Base is approximately 60 miles north of Cincinnati and 50 miles
west of Columbus. It lies in Montgomery and Greene counties. (See Figure 1)

2.1.2. Size and Description

The installation is composed of Wright and Patterson Fields, which are separated by
State Route 444. Wright Field comprises Area B, approximately 2,800 acres, and
Patterson Field comprises Areas A and C, approximately 5,711 acres. The Base is the
Headquarters to the Air Force Materiel Command and home to organizations such as
the Air Force Wright Aeronautical Laboratories, Air Force Institute of Technology and
the Aeronautical Systems Center The Base has a significant proportion of its acreage
devoted to logistical support/warehouse land uses, research and development and
uses, and administrative and classroom space. Airfield functions constitute 24 percent
of all on-base land uses. The base has more than 2,500 acres of undeveloped land,
but much of that acreage is restricted from certain types of development by
environmental constraints, such as flood plains, steep slopes, Indian burial mounds,
and other cultural/natural features Other constraints, such as a new national park,
laser testing facilities, explosive safety zones and clear zones for runways, also restrict
development in certain areas.

2.1.3. Geography/Topography

WPAFB lies within the Till Plains section of the Central Lowlands Physiographic
Province. The regional land surface typically appears flat to gently rolling. Area
streams and rivers have developed generally level flood plains, such as the Mad River
flood plain on which much of WPAFB is situated. Where the airfields are located, the
terrain is generally level. In the higher areas to the southeast where much of the Base
housing and support facilities are located, the terrain is gently rolling.

The land surface altitude at WPAFB varies from 800 feet above the National Geodetic
Vertical Datum of 1929 (NGVD) in Areas A and C, located within the Mad River flood
plain, to 975 feet above NGVD in Area B. Surface drainage from WPAFB runs
ultimately to the Mad River by way of Hebble and Trout Creeks and several small
unnamed tributaries.

2.1.4. Climate

The climate in the area is temperate and humid with a mean annual temperature of
52.3 degrees Fahrenheit (aF) and a mean annual precipitation of 36.25 inches.
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Precipitation is generally heavier in the spring and fall. The accepted last frost date for
this region is May 20th. In the autumn, the average initial occurrence of freezing
temperatures is in late October. Temperatures of 09F or below will be experienced in
about four years out of five, while 1009F or higher will occur in about one year out of
five

2.1.5. Basewide Geology

The geology of the area consists of Ordovician and Silurian Age rocks overlain by
unconsolidated deposits of Pleistocene and Recent Age materials. The Richmond
Group of Ordovician Age is the bedrock unit underlying most of WPAFB. It consists of
up to 265 feet of interbedded shales and limestones that outcrop in portions of eastern
Montgomery and Western Greene Counties.

The Richmond Group is capped by thin, discontinuous erosion remnants of Brassfield
Limestone of Silurian Age in some areas of WPAFB. The Brassfield Limestone is a
relatively pure limestone up to 30 feet thick.

The bedrock reflects a preglacial drainage system which is masked by overlying
unconsolidated Pleistocene Age glacial till and outwash deposits. These materials
were deposited during the last period of Wisconsin glaciation, and are present
throughout the area. Glacial till consists of a heterogeneous mixture of cobbles, gravel,
sand, silt and clay that were deposited directly by the glacier as it moved over the
region. These deposits, interbedded with water-bearing sand and gravel zones, locally
may form confining aquifers or may limit recharge to underlying unconsolidated
aquifers.

As the glacier retreated, melt streams flowing through the valleys and lowlands
deposited large accumulations of sand and gravel identified as outwash deposits.
These deposits attain a maximum thickness of 250 feet around Dayton and usually
overlie till deposits. Outwash deposits form the most prolific aquifer of the Ohio region.

Recent Age alluvium deposited in relatively thin sequences by modem streams is
present in the ground surface adjacent to all major streams. The alluvium consists of
both sorted and unsorted accumulations of sand, silt, gravel, and clay.

2.1.6. Basewide Surface Water and Groundwater Resources

The majority of WPAFB lies within the flood plain of the Mad River Valley. The Mad
River originates in western Ohio approximately 40 miles north of Springfield and flows
generally south and southwest pasl WPAFB to its confluence with the Great Miami
River in Dayton. The Mad River flows along the western boundary of Area C and
passes to the north and northwest of Area B. The section of the Mad River that runs in
the area of the Base has been designated by the State of Ohio as a state water
resource that is a warm water habitat which provides primary contact recreation. It also
acts as a source for agricultural and industrial water supply. The River generally follows
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the course of the Mad River Buried Valley Aquifer, an inconspicuous bedrock valley that
has been filled with unconsolidated sediments consisting primarily of glacial outwash
deposits with discontinuous zones of glacial till The glacial outwash deposits are very
permeable and exhibit high transmissivity and hydraulic conductivity, while the till
deposits can act as aquitards with relatively low hydraulic conductivity. Vertical
hydraulic gradients vary throughout the area, and both upward and downward gradients
have been recorded in monitoring well clusters at WPAFB

Water is present in the unconsolidated deposits and the underlying bedrock. Water
occurs in mtergranular pore spaces in the unconsolidated deposits. In bedrock, water
occurs in fractures, joints, and solution openings in the shale and limestone. The
unconsolidated alluvium, outwash, and till interact to form a complex aquifer system at
WPAFB. Outwash is locally separated from overlying alluvial materials by 2 to 7 feet of
dense, unsorted till composed of clay, silt, gravel, and sand. In many areas, the till
layer is thin or absent and alluvium directly overlays the outwash deposits. Also, in
many areas two till layers occur within the glacial outwash, dividing it locally into
separate hydraulic units. The till, wherever it occurs, can be described as a
semiconfinmg layer with many holes, tears, and missing pieces.

Most of Area C, which lies behind Huffman Dam, is subject to flooding. The 10-year
floodplam of the Mad River and WPAFB is 804.7 feet above mean sea level (MSL),
while the 100-year flood plain, based on recent modeling studies conducted by the
Army Corps of Engineers, is at an elevation of 814.3 feet above MSL.

Alluvial deposits may be locally productive, yielding 100 to 500 gallons per minute
(gpm). Normal practice in the Dayton area, however, is to obtain water supplies from
the more productive, underlying glacial outwash deposits. Trie alluvium, where present
at WPAFB, is typically 40 to 60 feet thick and occurs under water table conditions. The
alluvial deposits provide base flow to streams during low flow periods.

Outwash deposits yield greater than 1,000 gpm. At WPAFB, the hydraulic conductivity
of the outwash ranges from 1,000 to 3,000 gallons per day per square foot (gpd/ft^).
The buried valley aquifer, a Federally designated Sole Source Aquifer, is used by
WPAFB for water supply and is also the primary unit from which municipal supplies are
drawn at the nearby Dayton Municipal Wellfield on Rohrer's Island. The city of
Fairbom's North Wellfield (adjacent to OU2) also draws water from this aquifer.
Fairbom uses this wellfield only during periods of drought for emergency use and twice
a year during hydrant flushing. Groundwater occurs in the outwash deposits under both
water table and artesian conditions and locally may provide base flow to streams dunng
low flow conditions in areas where it is at or near the ground surface. Total depth of the
sole source aquifer varies between approximately 50-250 feet depending on position
within the buried valley and also depending on water producing horizons within that
range.

Groundwater contained in the scattered sand and gravel sequences of till provides
domestic supplies on the order of 10 gpm. The till is generally more than 20 feet thick
and may overlie units of greater productivity. The bedrock deposits are a minor source
of groundwater. The shale and interbedded limestone of the Richmond Group yield



water of sufficient quantity only for household use. The Brassfield Limestone generally
yields greater quantities of water than the Richmond Group and is suitable for both farm
and home use.

Water level measurements from across the base indicate that the Mad River Buried
Valley Aquifer is unconfined within and around WPAFB except in some localized areas
where perched water tables exist or in areas that are overlain by till. Good hydraulic
connection exists between the aquifer and the river, as indicated by the high dry-
weather flow index of the Mad River. The upland areas in this region serve in part as
recharge areas for the buried valley aquifer. These upland areas, including a
groundwater mound in southeastern Fairbom, form groundwater divides which control
groundwater flow in and around Areas A and C, much like the surface water drainage
basin.

The city of Dayton conducted an assessment of water quality in the Mad River
Wellfield, concluding that, with the exception of 15 of Dayton's wells that contain
detectable levels of volatile organic compounds (VOCs), the Mad River Wellfield
produces high quality drinking water Low levels of VOCs have been found present in
groundwater samples from some of the on-Base water supply wells.

There are four lakes on base: Upper Twin Lake (4.67 acres), Lower Twin Lake (3.17
acres), Gravel Lake (6.73 acres), and Bass Lake (42.0 acres). Twin and Gravel lakes
are more properly classified as ponds because of their shallow depth. The lakes are
used for fishing and recreational activities by base employees and their families.

2.1.7. Natural Resources

General land use classifications of terrestrial communities found on WPAFB include
hardwood forest, characteristic of second growth oak/sugar maple. Black cherry and
flowering dogwood, honeysuckle, autumn olive, and various herbaceous plant species
are typical of the area. The most commonly observed species of fauna in the forested
areas are white-tailed deer, raccoon, eastern chipmunk, eastern cottontail rabbit, and
opossum.

The ruderal communities are characterized by areas of disturbance including residential
housing complexes, commercial and industrial complexes, the Twin Base Golf Course,
and other developed WPAFB areas. Commonly observed native vegetation associated
with residential complexes includes sugar maple, cottonwood, and oak. Non-native
ornamental trees and shrubs are also present. Mammals include eastern cottontail
rabbit, chipmunk, opossum and gray squirrel. Birds include those seen in the forest
along with pigeon, killdeer, English sparrow, mockingbird, and red-winged blackbird.

Huffman Prairie is a 109-acre remnant of a once much larger prairie. It is one of the
largest remnants of native prairie in the state. The Ohio Natural Areas Council declared
Huffman Prairie a State Natural Landmark in 1985. Dominant native grass species of
this prairie are Indian grass and big and little bluestem. Nesting bird species in
Huffman Prairie include Bobolink, Henslow's sparrow, grasshopper sparrow, and



Eastern meadowlark There are at least 20 different species of grasses found in the
prairie. The fauna includes many species commonly observed in the other
communities However, the more abundant species are the red-winged blackbird,
Eastern meadowlark, and groundhogs

To the north of Gravel Lake, there is a 5-acre tract of Type 3 Emergent Wetland,
designated by Ohio Department of Natural Resources in September 1987. A seven
acre riverine wetland is located on the east shore of the Mad River, just upstream of the
mouth of Trout Creek. A wetlands delineation has recently been completed at the
Base Aquatic and wetland communities are found in several isolated wetlands on the
beds and banks of Hebble Creek, Trout Creek, and portions of the Mad River as well as
the lakes on base.

The base has confirmed the presence of the Indiana bat, a federal endangered
species, in the Mad River valley area. The base is home to several other endangered,
potentially threatened, and special interest species of animal and plant, including but
not limited to the Eastern Massasauga rattlesnake, upland sandpiper, and glade
mallow

2.1.8. Cultural and Historic Resources

Based on a survey of WPAFB, there are five known historic sites on the installation.
Two Indian mound sites and the Huffman Prairie Flying Field, the location of early
Wright brothers aircraft development, are both listed on the National Register of Historic
Places. The Huffman Prairie Flying Field is a National Histonc Landmark and is part of
the Dayton Aviation Heritage National Historical Park.

A 1990 study of histoncal mapping of the WPAFB area identified 117 potential historical
archaeological sites of the European settlement period such as farmsteads, mill races,
and cemeteries. These archaeological sites have been plotted and characterized as to
their potential importance.

Several hundred buildings on Base are currently being evaluated for eligibility for listing
on the National Register of Historic Places. For example, Building 10280 contains a
mural that was painted by German prisoners of war and Building 10280 is a warehouse
where the prisoners were fed while on work detail. Written plans have been generated
in an effort to continue to preserve historic sites on base.

2.1.9. Adjacent Land Use

Adjacent land uses include agricultural, residential, institutional, commercial, and
industrial. Commercial strip development in Fairbom and Riverside are situated across
from the installation on State Route 444 and Springfield Pike and adjacent to the Page
Manor residential area to the southwest. Adjacent industrial activities are situated to
the northeast and northwest. Wright State University is adjacent to the south central
portion of the installation. Open space remains primarily along the northern/
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northwestern boundary (the Huffman Reserve) and to the east. Residential
development is established all along the southern/southeastern boundary and occurs
sporadically along other perimeter areas.

More detailed information regarding the previous topics may be found in the Final Site-
Wide Characterization Report written for WPAFB by International Consultants
Incorporated (ICI) and Science Applications International Corporation (SAIC), 3 March
1995. The report was written as a compilation of regional and Base-wide data to be
used as a reference for all National Environmental Policy Act (NEPA) studies.

2.1.10. Description of OUs

A site by site description of the NA sites (each shown in bold) is given below by OU.
Figure 2 shows the location of each OU relative to one another at WPAFB. Receptors
of significance for each of the OUs are also discussed below.

2.1.10.1. OU2

OU2 consists of a group of eight sites located close together in the northeastern portion
of Area C. (See Figure 3.) These sites are SS 2, 3, and 10, the CCSA, TCSP, LTCSA,
BS1, and B89CSP. Five of these eight sites, (SS2, 3, and 10 being the exception) are
being closed out in this ROD. (SS2, 3, and 10 are being evaluated in a feasibility study
(FS) to determine the appropriate remedial action for the fuel contamination). Each
OU2 site is within 1,000 feet of an adjacent site and all fall within a rectangular area of
approximately 105 acres (although the combined area of all the sites is significantly
less). The CCSA is an area of less than 1 acre located immediately south of the
Petroleum, Oils, and Lubricants (POL) Storage Area. The TCSP covers 3.7 acres and
lies at the north end of the POL Storage Area. The LTCSA, about 5.5 acres in size, is
located in the northeastern portion of OU2 near the WPAFB east boundary and the city
of Fairborn's North Well Field. BS1 is located in the northeastern comer of OU2 and is
adjacent to the WPAFB east boundary and the city of Fairborn's North Well Field. The
site encompasses approximately 5.5 acres. The B89CSP consists of approximately 6.2
acres located in the south end of OU2 and runs along the edge of the base just
northeast of bldg 89.

OU2 is located near the city of Fairbom's West Park Well Field and North Well Field.
The West Park Well Field has been taken out of service and abandoned. The North
Well Field is an active well field on reserve status, used during periods of increased
demand or in drought conditions. Private residences and a public recreational facility
are located within a few hundred feet of some OU2 sites. Undeveloped areas of OU2
are occasionally used for training and storage activities. Some training activities are
conducted within the area of BS1. The areas adjacent to the B89CSP, the CCSA, and
BS1 are commonly used for materials storage.
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2.1.10.2. OUS

OUS consists of 10 IRP sites. (See Figure 3.) OU3 is located in Area C near the main
runway, adjacent to the Mad River and within the Mad River floodplain. The area
includes forests, open fields, and several gravel-covered sites used to conduct fire
training exercises in support of flightline operations. There are no buildings within OUS,
and the land use is restricted to recreational (hunting and camping) and light industrial
(fire training) activities. Three jurisdictional wetlands and two areas of wetland habitat
have been identified within OUS. The presence of these wetlands, along with abundant
vegetation and animal life, indicates the area supports native species commonly found in
southwestern Ohio. OU3 lies within the Mad River floodplain, in and near the clear zone
of an active runway complex, and its use is limited to occasional recreation and industrial
activity. Thus, OUS is expected to remain undeveloped for an indefinite period. Three
LFs [LF11 and LF12, not part of this ROD) and LF14], four FTAs (FTAs 2, 3, 4, and 5),
and one spill site (SS 1) are located within OUS. In addition, two former EFDZs (EFDZs
11 and 12), are located immediately north of OU3. Eight of these sites (all but LF11 and
12) have been selected for NA,

The land at OUS is nearly flat, with some elevated soil areas within FTAs 2 and 5, and at
LF11 (due to consolidation/mounding of the buried waste). OU3 lies against the eastern
bank of the Mad River and within the floodplain behind Huffman Dam. Most of OUS lies
within the 10-year Mad River floodplain. Surface water at OUS either drains directly into
the Mad River or into small unnamed tributaries that carry runoff from the flightline and
other areas into the Mad River. Boreholes drilled at seven locations within OUS
encountered bedrock at depths ranging from 58 feet (north of LF11) to 163 feet below the
ground surface (east of LF12). Groundwater was encountered at depths ranging from 4
feet (at LF12) to nearty 20 feet (at LF11), with an average depth of about 10 feet beneath
the ground surface.

2.1.10.3. OUS

OUS, located in the southwest comer of Area C, is a collection of discrete sites that
have, or may have been used for handling or disposal of hazardous chemical materials
in the past, and areas located adjacent to these sites. (See Figure 4.) OU5 IRP sites
include LFS (not part of this ROD), FTA 1, the GLTS, and BS4. The LFS Extension
(LFE) is a large area adjacent to LFS, initially believed to be part of the LF, but not an
IRP site. Within OUS are three lakes (East Twin Lake, West Twin Lake, and Gravel
Lake) and two wetlands. Other areas included in OUS are the area south of LFS to
Hebble Creek and the area north of FTA1 to Hebble Creek. These areas, along with
the Lakes, are referred to as the area south of LFS. They are located within OUS but
are not IRP sites.

LFS is a 23-acre site located north of the Twin Lakes between Riverview and Prairie
Roads. General refuse from Areas A and C was reportedly disposed of at this LF
during the period of 1945 to 1991. LFS is currently undergoing a.Removal Action and is
not part of this ROD. A second Removal Action is also being conducted at LFS which is
a groundwater pump and treat system.



Portions of OU5 extend beyond the WPAFB boundaries onto adjacent property owned
by the Miami Conservancy District (MCD). (See Figure 3). MCD maintains the area
between the WPAFB boundary and Huffman Dam as a nature preserve. Immediately
adjacent and downgradient from OUS, west of Huffman Dam, the city of Dayton
maintains two wellfields collectively referred to as the Mad River Wellfield (MRWF).
The first, known as Rohrer's Island, provides drinking water to the city of Dayton. The
second, known as the Huffman Dam Wellfield, serves as a hydrologic barrier between
Rohrer's Island and sources of existing and potential groundwater contamination
located to the east by capturing groundwater that passes beyond WPAFB boundary
before it reaches Rohrer's Island.

The area south of LFS and Twin Lakes is used as a family campground. Base
personnel and retired military and their families use the area for fishing, picnicking, and
camping. The lakes are stocked with catfish and trout periodically throughout the year

2.1.10.4. OU6

OU6 includes LF1, LF2, and EFDZ1. All of these sites are located in the southwest
corner of Area B within the Mad River floodplain. (See Figure 4). LF1 is a 4-acre site
just northwest of the Air Force Museum. It was operated from the 1920s through 1940
for disposal of Area B refuse, surface disposal and burning. LF2 is a 15-acre site
located just west of the Area B runway. It was operated from the early 1940s through
1951 as a dump for Area B refuse. Fill material was placed into gravel pits in direct
contact with ground water. LF1 or LF2 will be capped under a separate project as part
of the Landfill Caps Presumptive Remedy Removal Action, discussed further in section
2.4. These two LFs will not be discussed further in this ROD. In OU6, EFDZ1 is the
only site being proposed for NA at this time.

EFDZ1 consists of both on-base (EFDZ1A and EFDZ1B) and off-base (EFDZ1C) areas
separated by Harshman Road. EFDZ1 encompasses 23 acres and lies entirely upon a
portion of the Miami Valley Aquifer, a federally designated sole source aquifer. The off-
base portion of EFDZ1 (EFDZ1C, located west of Harshman Road) is currently used as
a community park maintained by the city of Riverside. This area is approximately 4
acres and consists of a playground, recreational areas, open fields, and a few asphalt
covered areas used as walking paths, parking areas, and access roads. The on-base
portion of EFDZ1 is located approximately 600 yards from the U.S. Air Force Museum,
and is very close to the flight line in the clear zone of- an active, though seldom-used
runway complex. There are no buildings located at EFDZ1, and the land is not used for
commercial or residential purposes. Because of the current land use restrictions,
EFDZ1 is likely to remain undeveloped and unpopulated, except for the community and
recreational activities.

2.1.10.5. OU10

OU10 is a wedge-shaped section of land, approximately 119 acres in size. It lies
between Wright and Skeel Avenues in the northeastern portion of the Base and
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bordering the city of Fairborn. (See Figure 5) OU10 consists of a group of four IRP
sites including LF13, TF49A, UST30119, and CHP-3 and the associated battery
burial site. Three other areas of potential contamination were also investigated under
the Rl These areas, though not IRP sites, include the Building 13 sump pit area, an
area with minor soil contamination near the Base Headquarters (Building 10) flagpole,
and a former dry cleaning operation in Building 89 OU10 land use is currently, and is
expected to remain, light industrial/office complex, unlikely to be used for recreational or
residential purposes in the future

2.2. IRP History and Enforcement Activities

In 1981, the IRP was initiated at WPAFB and began with a Phase I, Problem
Identification and Records Search Phase II, Stages 1 and 2 were subsequently
conducted for the 33 sites initially identified WPAFB entered into the Administrative
Orders on Consent (also referred to as The Consent Order or CO) with OEPA in
February 1988. The CO specifies requirements for conducting Preliminary
Assessments, Site Investigations (SI), RIs and FSs, Remedial Designs, and Remedial
Actions on base. Please see Attachment 2 (Administrative Record Index) for
documents pertaining to the histories of these activities conducted to date under
CERCLA and the IRP program.

WPAFB was placed on the NPL by the USEPA in 1989. WPAFB entered into a
Federal Facilities Agreement (also referred to as the Interagency Agreement or IAG)
with USEPA, signed in March 1991, that establishes a procedural framework and
schedule for implementing and monitoring response actions at the Base.

As part of the IRP, an RI/FS Work Plan was developed for 39 potential waste disposal
sites. Twenty-five other sites were also identified and have undergone PAs and Sis.
All of these remaining sites, along with the ongmal 39, were grouped into 11 OUs
across the base. All of the sites were addressed in the RI/FS by OU for additional
investigation or for longterm groundwater monitoring. The sites proposed for NA in this
document are from five of these OUs, namely OUs 2, 3, 5, 6, and 10. Table 1 shows a
list of these sites, as well as the approval dates of the Proposed Plans that were used
to document the decisions of NA required at these 21 sites.

RIs were performed at all five OUs. The RIs included soil, groundwater, surface water,
and sediment sampling. Soil gas sampling and geophysical surveys were also
conducted to help delineate areas of contamination and buned waste. The results of
this investigation were used to: (1) chara^tenze the nature and extent of contamination at
these OU sites; (2) to evaluate the potential for contaminant transport through surface
water runoff, wind erosion, and infiltration of rainwater; and (3) to assess the associated
risk to human health and the environment, if any, posed by these sites. Rl Reports were
written for each of the five OUs discussed in this ROD, which document the
investigation results. The reports have all been reviewed and approved by regulatory
agencies and have also been made available for public review in the Administrative
Record and Information Repository. (See section 2.3.).
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Histories of each of the NA sites is given below by OU. NA sites are bolded.

2.2.1. OU2

Historically, the OU2 NA sites were used for storage. The CCSA was maintained in the
area from the late 1940s to the early 1970s. Twenty-five gallon containers of muriatic
acid and sulfunc acid were stored on the site along with 2.5 gallon containers of carbon
tetrachlonde. The site is currently a flat, grass-covered field.

Coal storage activities began at the TCSP site between 1946 and 1948 and ended
between 1954 and 1956. All coal remnants were removed in September 1960. The
northeast portion of this site is currently a flat, grassy area and the southeast portion is
paved wrth asphalt Railroad tracks and a fence separate the northeast and southeast
portions of the site.

Coal storage activities began at the LTCSA in 1953 and ended in 1988. Prior to coal
storage, the site was used for open storage. The site is currently a grassy area and
was used in 1995 for a staging and treatment site for a soil remediation project as part
of the UST program.

BS1 contains remnants of old abandoned garden plot areas that were once suspected
to be waste burial trenches and two possible pits where sludge from fuel storage tanks
may have been buried. The area is now a grass covered field. A concrete pad exists
on the site where a truck trailer for the civil engineering activities was stored. Utility
poles and road salt have also been stored on the site.

B89CSP was used for coal storage activities from 1940 or 1942 and ended about 1974.
Some coal remains in the southern portion of the site while most of the rest of the site is
either paved or covered with grass. There are no current coal storage activities on the
site.

These five NA sites within OU2, (along with Spill Sites 2, 3, and 10) have been the
focus of an IRP investigation since 1991. The Field Sampling Plan was approved by
OEPA and USEPA in June 1992 and Rl activities were conducted between July 1992
and December 1994. The OU2 Rl Report was approved by OEPA and USEPA in
August 1995.

2.2.2. OU3

The eight sites recommended for NA were historically used for the disposal of
construction debris or to conduct fire training exercises using petroleum-based fuels (jet
fuels). The selection of the NA remedy is based upon the results of a series of
investigations, including an Rl that was completed in 1994. These investigations
identified low concentrations of contaminants that consist primarily of petroleum fuels and
their combustion and decomposition products.
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EFDZs 11 and 12 were reportedly used to contain construction debris from a runway
improvement project completed in the 1940s

LF14 is believed to have been used as a construction rubble and earthfill site during the
late 1950s and the early 1960s

SS1 located just west of FTAs 3 and 4, is a small area where a quantity of jet fuel,
estimated at 1 000 to 2,000 gallons, was accidentally released in 1972 The fuel was
reportedly intercepted before it reached the Mad River, but no record of the amount of
fuel recovered during the cleanup is available

FTAs 2 through 4 include a number of small, gravel-covered bum pits that were used to
conduct fire training exercises from the mid-1950s to the early 1980s. FTAs 2 through 4
have been inactive since that time

FTAS, the only active FTA at WPAFB, is used to train Base fire department personnel on
the fire suppression, rescue, and recovery techniques needed to effectively respond to
aircraft crashes at the Base. Until recently, jet fuel (pnncipally JP-4) was applied to a
simulated aircraft structure and ignited to conduct fire training exercises at the Base, A
new fire training facility was constructed at FTAS in the summer of 1995 that uses a
propane-based fire control system to simulate aircraft fires. Because petroleum-based
fuels will no longer be used, the existing underground jet fuel storage tank, oil/water
separator, piping systems, 25,000 gallon waste water tank, and any contaminated soil at
FTA5 have been removed according to the BUSTR program for the State of Ohio.
Obtaining "Clean Closure" from the State Fire Marshal is currently in progress.

The most extensive investigation was conducted during the period from 1992 through
1994, when an Rl was performed at OUS. This investigation included: (1) sampling and
analysis of surface and subsurface soils; (2) the installation of groundwater monitoring
wells and two rounds of groundwater sampling and analysis; and (3) sampling and
analysis of sediment and surface water in local drainage channels and the Mad River.

In addition to the extensive investigation of the eight sites addressed in this ROD,
bioremediation activities have been performed in FTAS to degrade jet fuel that was
accidentally released in 1986. This spill involved approximately 2,700 gallons from a
3,000-gallon tank at FTAS that was used to support fire training exercises at that facility.
Some of the jet fuel was recovered using a scavenger pump system installed in one of six
shallow wells in the spill area. In-situ biological treatment was used to biodegrade the fuel
that was not recovered.

A one-year bioventing test and evaluation project was recently conducted at FTAS by the
Air Force Center for Environmental Excellence to demonstrate the feasibility of using
bioventing to reduce total petroleum hydrocarbons in fuel-contaminated soil and soil gas.
The project was also implemented to further degrade remaining fuel in the soils at FTA5
that was not recovered/degraded by prior actions. The one-year measurements made at
FTA5 monitonng points showed significantly lower rates of hydrocarbons than were
initially observed.
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These actions, the pending removal of the jet fuel storage tank, piping systems, and
associated soils at FTAS, and the elimination of petroleum-based fuels from future fire
training exercises, provide an adequate response to the petroleum contamination at this
facility. No further response or enforcement actions are anticipated at FTAS or the other
seven sites addressed by this ROD

2.2.3. OUS

The sites within OUS have been the focus of IRP investigation since 1982. The Site-
Specific Work Plan for the Rl was approved by OEPA and USEPA in March 1993 The
Rl was conducted between April 1993 and August 1994. The OUS IRP sites (FTA1,
BS4, and GLTS) listed for NA in this ROD are bolded. The other areas of potential
contamination within OUS which warranted further investigation [LFE and the Area
South of LFS] that are non-IRP sites are also discussed below but are not in bold.

FTA 1 was in operation from 1950 to 1955 and is currently used as a civil engineering
training site for airfield repair exercises. During its operation, fuels were burned and
extinguished in pits surrounded by earthen dikes after first saturating the ground with
water to reduce infiltration The typical fuels and contaminants used for fire training
exercises included, but may not be limited to, oily wastes, hydrocarbons, halogenated
solvents, and leaded gasoline.

BS4 is located along a narrow, wooded stretch of Mart Road. The site is approximately
2,000 feet long and 30 to 40 feet wide. The period of use or types of wastes disposed
of at BS4 are not known. Approximately 10 to 15 scattered drums that were visible on
the ground surface throughout the site were removed as part of a drum removal action
in 1990. Access to BS4 is not controlled for on-Base personnel.

The GLTS is located at the southeast comer of Gravel Lake. The site was reported to
contain a sludge burning vat and four tanks from the 1940s. Access to the site is not
controlled for on-Base personnel.

An area immediately adjacent to LFS is known as the LFE. The LFE was originally
considered part of LFS because of markings on a set of historical records; however,
field data indicate that the LFE was not used for waste disposal. It is not an IRP site,
however, because it was studied under the OUS Rl, and sampling results indicate that
no cleanup is warranted.

The Area South of LFS between East Twin LaJ<e and Gravel Lake contains a zone of
petroleum hydrocarbon contamination in soil, as determined by a soil gas investigation.
It is not an IRP site, however, because it was studied under the OUS Rl, and sampling
results indicate that no cleanup is warranted.

2.2.4. OU6
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OU6 is comprised of LF1, LF2, and EFDZ1. Historically, EFDZ1 is one of eight disposal
sites used by WPAFB in the 1940s for disposal of earthfill. Earthfill material is typically
characterized by soil and rock waste, but may include materials from demolition of
buildings and other structures. Review of available historical aerial photographs
indicates that earthfill activities were conducted during the 1940s and ceased by 1949.
At that time, the site was vegetated and a concrete pad had been constructed for use
as a parking area for aircraft. A historical drawing was used to estimate that 80,000
cubic yards of earthfill material may have been deposited in the 1940s. There is no
indication that EFDZ1 ever received hazardous materials.

An SI was performed at EFDZ1 in 1992. Although no contamination was present at the
site, EFDZ1 was carried into the Rl for the purpose of additional groundwater monitoring
to verify NA was warranted. A Site-Specific Work Plan for OU6, including EFDZ1, was
approved by OEPA and USEPA in August 1993. The Rl began in July 1993 and ran
through December 1994. The OU6 Rl Report was approved by OEPA and USEPA in
December 1995.

2.2.5. OU10

Historically, the OU10 IRP sites, two UST locations, and other areas of concern
investigated during the Rl were used for Base support activities such as aircraft storage
and maintenance, utility and laundry services, warehousing, and administrative
activities. The OU10 IRP sites (LF13, CHP-3, TF49A, and UST30119) listed for NA in
this ROD are bolded. The other areas of potential contamination within OU10 (PCE
anomaly at comer of Bldg 89, Bldg 13 Sump Pit, and the Flagpole Anomaly) that are
non-IRP sites are also discussed below but are not in bold.

LF13 was filled with aircraft parts and construction and demolition debris in the 1940s
and is currently used as a paved parking area.

CHP-3 (Building 170) was in operation from 1939 to 1980. Trie associated areas of
concern include a former coal storage area, a former compressor oil sump, and a
battery burial site.

PCE anomaly at comer of Bldg 89: From 1971 to 1980 Building 89 housed a laundry
and dry-cleaning operation as part of the Base Exchange system. PCE is a commonly
used dry-cleaning solvent and was found in shallow soil gas at the northeast comer of
Building 89 during a survey conducted in 199&

Building 13 Sump Pit Area: The Building 13 sump pit was used to store waste oils until
1985. The sump has since been removed and backfilled, and the area associated with
the sump has undergone investigation and remediation under the BUSTR program.
The site was carried forward into the OU10 Rl for further groundwater investigation
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Flagpole Anomaly A volatile organic compound (VOC) anomaly was discovered near
the Base Headquarters flagpole during a 1993 soil gas investigation conducted under
the OU2 Rl. The source of this soil gas anomaly is unknown

Actions at UST Sites Two UST farm sites, namely TF49A and UST30119, were
originally on the list of IRP sites to be investigated according to CERCLA regulations
However, because the sites involve USTs, they have been investigated and remediated
under BUSTR (Ohio Administrative Code [OAC] 130V 7-9-13) These sites were not
included in the OU10 Rl to avoid overlap with and duplication of measures completed
under the BUSTR regulations. However, the sites were included in the OU10 Proposed
Plan and are included in this ROD in order to close out the sites from the IRP The
BUSTR cleanup requirements of these two sites are acceptable for closure under the
IRP

TF49A was UST farm used for storing various liquids including aviation gasoline, JP-4,
JP-5, Stoddard solvent, and plane deicing fluids.

UST30119 was a Base Exchange Service Station with five USTs used to store gasoline
and waste oils

2.3. Highlights of Community Participation

WPAFB currently has an Environmental Advisory Board which consists of
representatives from local government agencies, businesses, and the community
groups which actively play a role in the IRP process. The group meets quarterly to
discuss and concur on a variety of topics with regard to the environmental program at
WPAFB. The group has the opportunity to review and comment on all documents
addressing the IRP sites.

WPAFB offered opportunities for public input and community participation during the
RIs and the Proposed Plans for all of the sites in this ROD. The Proposed Plans were
made available to the public in both the Administrative Record and the Information
Repository. The notice of availability for the Proposed Plans was published in the
Dayton Daily News (local paper) on 17 and 19 May 96, and in The Skywrighter (Base
newspaper) on 17 May 96. A public comment period was held from 17 May 96 through
17 Jun 96. The public comment period was not extended as there were no requests for
an extension. The Base held a public meeting on 21 May 96 at Fairbom High School to
discuss the investigatory activities that took place at the sites. Representatives from
the USEPA, OEPA and WPAFB were all present and answered questions about the
Base and the 21 sites recommended for NA. Information was provided which was used
as the foundation for proposing NA for each of the individual sites.

A summary of the questions and responses from the public meeting is included in the
Responsiveness Summary (Section 3.0.). These community participation activities
fulfill the requirements of Sections 113(k)(2)(B)(i-v) and 117(a)(2) of CERCLA and are
summarized in Attachment 1 of this ROD.
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2.4. Scope and Role of OUs within Base Strategy

As discussed above, the IRP at WPAFB has divided the Base into eleven OUs Each OU
includes a group of sites located in close proximity to each other in different portions of
the base. Contamination has been identified at LFs, chemical disposal sites, bum pits,
EFDZs, construction debris staging areas, coal storage areas and other waste disposal
operations These activities have contributed to soil, sediment, surface water, and
groundwater contamination at the Base.

The base has divided the Rl process into two parts, namely source area investigations
done by OU, and the BMP (formerly called the Groundwater Operable Unit). All of the
sites in this ROD have been potentially or actually contaminated through historic water
disposal practices. In most cases, the RIs that occurred at the sites discussed in this
ROD addressed only the source areas. Groundwater, surface water and sediment
flowing from these sites will be addressed and monitored under the BMP which is
discussed in more detail in section 2 7 of this ROD

WPAFB has undertaken a streamlined cleanup approach, which allows WPAFB to
identify and close out those sites which do not require remediation. This ROD is part of
this process. The sites that are the subject of this ROD have been grouped together
because, based on the assessment information collected to date, no remedial action is
necessary to protect human health and the environment at any of these NA sites. By
using this approach, WPAFB is able to concentrate resources on the OUs requiring
remediation. The remedies selected to date at WPAFB range from NA to engineered
caps, leachate collection and treatment systems, and LF gas collection and treatment
systems. Two RODs have already been signed for the base, namely, the "On-Source"
and "Off-Source" RODs at OU1. This ROD will be the third one for WPAFB.

Remedial actions for several IRP sites are being addressed in a streamlined method.
LFs located in several OUs with similar types of contamination (e.g. LF11) are identified
in the Base-wide Removal Action Plan for Landfill Capping. This Base-wide program
speeds up the process of cleaning up a LF site by using remedies already approved by
USEPA. USEPA refers to these actions as presumptive remedies, since they have
been proven to effectively reduce risks to human health and the environment from
contaminants that are commonly identified at CERCLA sites. For example, as a result
of the Site-Specific Removal Action Plan (SSRAP), LFS has been designated for an
early action LF cap as a presumptive remedy. Potential exposure to soil contaminants
at this site will be effectively eliminated by the cap. Sites that are remediated under the
streamlined method forego the standard FS process because a remedy has already
been selected in the presumptive remedy.

The sites that are the subject of this ROD have been grouped together because, based
on the assessment information collected to date, no remedial actions are necessary to
protect human health and the environment at any of these NA sites. The base has
divided the Rl process into two parts, namely Source Area investigations done by OU,
and the BMP, formerly called the Groundwater Operable Unit. In most cases, the RIs that
occurred at the sites in this ROD addressed only the source areas. Groundwater flowing
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from these sites will be addressed and monitored under the BMP which is discussed in
more detail in section 2.7 of this ROD

2.5. Summary of Site Characteristics

The following is a summary of each of the NA sites' characteristics, listed by OU

2.5.1. OU2

The Rl performed at OU2 showed that no remedial action is needed at the OU2 NA
sites because soil contamination is found below action levels at the OU2 NA sites
Therefore, the NA sites do not pose a danger to human health or the environment.
Additionally, these sites are located within the boundaries of WPAFB (a restricted
military installation) and institutional controls are in place. WPAFB will remain an active
Air Force base for the foreseeable future.

Contaminants detected during the investigations at the NA sites were primarily
polyaromatic hydrocarbons (PAHs), metals, and petroleum hydrocarbons. Both PAHs
and metals are constituents of coal and are commonly found in the soils as a result of
leaching from coal piles. PAHs also result from the degradation of petroleum products
that may have been disposed of on the ground. Other contaminants found at these
sites include sporadic identification of pesticides from application to grassy areas and
some PCE found in the soil near the B89CSP. There were no discernible plumes of
metals, pesticides, petroleum hydrocarbons, or PAHs seen migrating to the
groundwater as a result of contamination at these NA sites. Site-specific summaries of
the investigation results at the NA sites are presented below. A detailed discussion of
the types and behaviors of chemicals at the OU2 NA sites is presented in the OU2 Rl
Report.

CCSA: During the 1991 SI, three soil borings were completed at the CCSA. No
organic contaminants were positively identified in these samples. A soil sample
collected at the surface showed elevated metals that exceeded background criteria.
These metals may reflect residual coal or trace metals from fertilizers used to maintain
the grassy area where the sample was taken. Deeper soil samples did not show
elevated metal contamination and there was no evidence of migration to groundwater.

TCSP: Samples taken to characterize the TCSP include one boring taken during the
1991 SI, and three soil borings and one monitoring well taken during the Rl. In the
1991 surface soil sample the metals that exceeded background levels include
aluminum, chromium, potassium, and vanadium. The SI showed no migration of coal
related contaminants to the groundwater; however, it indicated that petroleum related
contamination from the nearby POL Storage Area may be affecting groundwater
contamination. In the Rl, the soil borings did show elevated levels of beryllium and
mercury over background values as well as PAHs and pesticides in the shallow
samples.
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BS1: During the Rl at BS1, only very low levels of the organic contaminants benzene,
toluene, ethylbenzene, and xylene were found. Low levels of PAHs were detected, with
the greatest number and highest concentration at one location in the nortiiwest corner
of the site. Pesticides were widespread across the site but their concentrations were
very low. The metals aluminum, arsenic, vanadium, and zinc were more common and
occurred at higher concentrations in surface soils than at depih. Antimony
concentrations appeared to increase with depth.

LTCSA: Low levels of benzene, toluene, ethylbenzene, and xylene were also found at
the LTCSA. Only one PAH, benzo(a)pyrene, was elevated at one location. Pesticides
were widespread across the site but their concentrations were very low. The metals
aluminum, arsenic, barium, beryllium, chromium, cobalt, iron, lead, nickel, thallium,
vanadium, and zinc were more common and occurred at higher concentrations in
surface soils than at depth. Antimony concentrations appeared to increase with depth.
Metals concentrations were generally higher near the east and south sides of the site.

B89CSP: At the B89CSP, low levels of benzene, toluene, xylene and carbon disulfide
were detected in the surface soil. In the soil samples at greater depths PCE was also
detected. Benzo(a)pyrene was the only noteworthy PAH. Soil near B89CSP also
contained 22 of 23 target metals. Antimony, barium, beryllium, cadmium, calcium,
copper, magnesium, mercury, selenium, silver, and sodium each had at least one
exceedence of the OU2 background value in soils.

A detailed discussion of the types and behaviors of chemicals at OU2 is presented in
the Final Remedial Investigation Report for Operable Unit 2.

2.5.2. OUS

Previous environmental studies at OUS, including the Rl completed in 1994, identified
organic (petroleum products and solvents) and inorganic (metals and salts) chemicals in
soil, sediment, surface water, and groundwater. Most of the chemicals detected in soil
consisted of petroleum hydrocarbons and metals. Fewer chemicals were detected in
sediment, surface water, and groundwater within the OU. Of the chemicals identified in
these media, PAHs in sediment, pesticides in surface water, and metals in groundwater
were the most commonly detected constituents. Most of the petroleum hydrocarbons
detected at OUS originated from fire training exercises that were conducted in the FTAs.
PAHs are among the principal combustion products of petroleum-based fuels. The
pesticides detected at OU3 resulted from the use of insecticides and herbicides both
within and upgradient of the OU. Many of the metals originated from disposal activities
within the OU; however, some metals were used in fire training exercises (from aircraft
fuselages used to simulate crash/fire scenarios) and others, particularly those detected in
groundwater (for example, arsenic and manganese) are naturally occurring substances.

The most prevalent chemical constituents detected at OU3 were petroleum hydrocarbons
(for example, jet fuels), their combustion products (PAHs), metals (aluminum, arsenic,
manganese, and zinc), and pesticides (DDT and dieldrin). These substances were most
often identified in surface soils (0 - 2 ft). Under most conditions, they remain stable for



long periods in the environment. The organic compounds evaporate slowly, all tend to
bind tightly with soils, and with the exception of some of the metals, these substances are
only slightly soluble in water. Consequently, these substances tend to remain in a fixed
location in the environment (except for the water soluble metals). They are not likely to
move except through soil erosion and/or surface water transport during periods of heavy
ram (for example, severe rain storms and associated floods).

EFDZ 11 and 12 were monitored during the OU3 Rl to confirm the results of the SI and
perform longterm groundwater monitonng. Soil and groundwater sampling results
indicated that only low levels of VOCs were detected in the groundwater and only VOC
and semi-volatile organic compound (SVOC) tentatively identified compounds (TICs)
were present in the soils. The data obtained from two rounds of groundwater sampling
performed during the Rl identified no compounds at concentrations above OUS
background values.

LF14 soil results indicated that surface soils contain PAHs, TPH, pesticides,
polychlorinated biphenols (PCBs), dioxins/dibenzofurans, and metals. However, the
maximum concentrations of these substances detected in surface soil were low or near
background levels except beryllium and lead. Aluminum and copper were detected in the
subsurface soils. Generally, the contaminant concentrations diminish with depth, and are
not high enough to pose a risk. Based on human health risk for groundwater ingestion,
there is no risk in excess of USEPA targets under future land use at LF14.

FTAs 2 and 5 sampling results indicate soils contain VOCs, including BTEX, SVOCs,
PAHs, TPH, pesticides/herbicides, and metals. Generally, the contaminants, except
metals, were more concentrated in subsurface soils. Groundwater contained low
concentrations of VOCs, SVOCs, PAHs, and metals at very low concentrations. Except
for benzene and bis(2-ethylhexyl)phthalate, these compounds were detected at
concentrations below their MCLs in groundwater. The relatively low levels of soil
contaminants do not pose human health or environmental risk at levels that warrant
cleanup actions.

FTAs 3, 4, and SS1 results indicate surface contamination of VOCs (including BTEX),
SVOCs (including PAHs), TPH, pesticides/herbicides, and metals. The maximum
concentrations of these contaminants in surface soils were typically higher than in
subsurface soils. The relatively low levels of soil contaminants do not pose human health
or environmental risk at levels that warrant a remedial response action. No chemical "hot
spots" were identified within OU3 and no groundwater plumes were detected. A detailed
discussion of the types and behaviors of chemicals-at OUS is presented in the Final
Remedial Investigation Report for Operable Units.

2.5.3. OUS

Potential contamination from past waste disposal activities was found during the OU5
investigations. The OUS Rl identified organic and inorganic chemicals, consisting
primarily of petroleum hydrocarbons and metals. Site-specific information is listed
below, with the IRP sites listed in bold.
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FTA 1: Potential contamination from past fire training exercises was found during the
Rl WPAFB identified VOCs, SVOCs, and metals The contaminants were all detected
below action levels and pose minimal risk to human health In general, all VOCs were
detected at very low concentrations Various SVOCs were detected in soil samples.

GLTS: The GLTS soil was characterized during the SI The list of analytes sampled
for was chosen based on site-specific contamination known tc be present at the site
The GLTS was not investigated further during the Rl because of the general absence of
site-related soil contamination discovered during the SI. Low levels of toluene were
detected No SVOCs were detected, although low levels of SVOC tentatively identified
compounds (TICs) were detected. Lead exceeded the SI representative background
concentration in only one sample The contaminants were all detected below action
levels and pose minimal risk to human health

BS4: BS4 soil was also characterized during the SI. The list of analytes sampled for
was chosen based on site-specific contamination known to be present at the site. BS4
was not investigated further during the Rl because of the general absence of site-
related soil contamination. Various VOCs were detected at low concentrations. Pyrene
was the only SVOC detected in BS4 soil and has been shown to exist naturally in soils.
SVOC TICs were also detected in BS4 soil, and may be related to the same natural
source as the pyrene or may be decay products of pyrene. Lead exceeded the SI
representative background concentration in only one sample. Soil and sediment
samples were also measured for alpha and beta particle radioactivity, and are similar to
background particle counts. Gross alpha and beta particle activities were measured in
four groundwater samples. In two samples, gross alpha and beta exceeded both
federal and state maximum contaminant levels (MCLs). Confirmatory groundwater
sampling was performed under the Rl to verify the results. Two samples showed an
alpha activity greater than background. Samples from these wells were analyzed for
isotopes contributing to the gross alpha activity. Uranium and Radium-228 account for
nearly all of the gross alpha activity in groundwater samples. The contaminants were
all detected below action levels and pose minimal nsk to human health.

Other areas of investigation at OUS:

LFE: The Rl identified low levels of VOCs, SVOCs, pesticides PCBs, and metals in soil
from the LFE. The contaminants were all detected below action levels and pose
minimal risk to human health. VOCs, SVOCs, and pesticides were detected at
generally low levels. Because the LFE is situated adjacent to LFS and below the
extension of the Patterson Field runway and in line with prevailing wind directions, the
SVOCs may be associated with surface deposits of windblown coal ash or combustion
products from jet engine exhaust. Vanous metals were also detected in the LFE that
exceeded the representative background value.

Area South of LFS: The area south of LFS between East Twin Lake and Gravel Lake
contains a zone of petroleum hydrocarbon contamination in soil, as determined by a soil
gas investigation. Contaminants detected during the Rl include VOCs, SVOCs,
pesticides, PCBs, and metals. The contaminants were all detected below action levels
and pose minimal risk to human health. Low levels of VOCs and SVOCs were detected
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within the zone of petroleum hydrocarbon contamination. SVOCs were also detected in
near surface samples (0 to 2 ft depth) and are likely representative of small amounts of
paving material from the roadway or small amounts of coal ash. Low levels of three
pesticide compounds were detected in the area south of LFS Low levels of two PCB
compounds were also detected. Various metals were detected in the area south of LFS
that exceeded the representative background value.

A detailed discussion of the types and behaviors of chemicals at OUS is presented in
the Final Remedial Investigation Report for Operable Unit 5.

2.5.4. OU6

Potential contamination from past waste disposal activities was found during a series of
investigations. The OU6 Rl identified organic and inorganic chemicals, consisting
primarily of petroleum hydrocarbons and metals, in the surface (0 - 3 inches deep) and
subsurface (> 3 inches deep) soils at EFDZ1. Herbicide and pesticide residue from the
regional use of insecticides were also identified. No buried waste was encountered
during drilling activities at the EFDZ1 site.

The majority of petroleum hydrocarbons, their by-products, and the metals detected at
EFDZ1 do not dissolve readily in water and bind tightly to the soils. PAHs are also
present at EFDZ1. The presence of PAHs in the surface soils is likely influenced by the
asphalt walking path in the community park and automobile exhaust and road runoff
from Harshman Road, a heavily traveled thoroughfare adjacent to EFDZ1. It is unlikely
these chemicals will migrate to other areas through natural processes (i.e., ram
infiltration and percolation through soils, surface water runoff, and erosion).

Petroleum hydrocarbons, which are the most commonly detected contaminants at NA
sites, are biodegradable. In the presence of oxygen, petroleum hydrocarbons in surface
soils degrade rapidly. Even where oxygen is not present, such as in certain subsurface
soils, biodegradation is rapid enough to significantly reduce contamination after a few
years of normal biological activity when certain conditions exist. As such,
biodegradation of the petroleum hydrocarbon within the EFDZ1 site will continue, with or
without any engineered remedy.

A detailed discussion of the types and behaviors of chemicals at the EFDZ1 site is
presented in the Final Remedial Investigation Report for Operable Unit 6.

2.5.5. OU10

The OU10 Rl identified organic and inorganic chemicals consisting pnmarily of VOCs
and metals. Other contaminants detected at the NA sites included chemicals that are
byproducts of the burning or natural decomposition of petroleum hydrocarbons. These
chemicals are now common in the environment from sources such as automobile
exhaust. Chemicals were found in the surface (0 - 2 feet deep) and subsurface (> 2
feet deep) soils at the sites. The VOCs, their byproducts, and the metals detected

25



within the sites often do not dissolve readily in water and may bind tightly to the soils. It
is unlikely that they will migrate to areas outside the Base through natural processes
(such as rain infiltration and percolation through soil, surface water runoff, or wind
erosion) Organic compounds are biodegradable In the presence of oxygen, organic
compounds in surface soils may degrade rapidly Even where oxygen is not present,
such as in certain subsurface soils, biodegradation is rapid enough to significantly
reduce contamination after a few years of normal biological activity Site-specific
information is listed below The IRP sites are listed in bold.

The BUSTR-regulated investigations for TF49A and UST30119 indicated that the soil
and groundwater at each site had been contaminated as a result of tank (or associated
piping) leaks The tanks and the contaminated soil were removed in accordance with
the BUSTR regulations. The groundwater contamination at TF49A was below the
BUSTR action levels, whereas the groundwater contamination by benzene at
UST30119 was slightly above the action levels. However, a qualitative evaluation of the
routes of exposure to UST30119 groundwater indicated that it does not pose a
significant risk to human health, welfare, or the environment.

LF13: Groundwater samples were collected from within and downgradient of the site
In general, concentrations of organic and inorganic compounds and conventional
groundwater parameter results indicate that LF13 is not a significant source of
contamination to groundwater. Arsenic levels were elevated compared to local
background wells (i.e., immediately upgradient of LF13) but were not elevated with
respect to general background wells (i.e., background wells from other portions of the
Base).

CHP-3: The CHP-3 area is divided into three separate study areas: the former coal
storage area, the former compressor oil sump, and the battery bunal site. Seventeen
SVOCs were identified and eight metals were detected at slightly elevated levels in a
surficial soil/material sample collected from the former coal storage area. A native clay
deposit underlies the surficial material, and none of the analytes found to be elevated in
the surficial sample appear to be leaching through the clay deposit. Sixteen SVOCs
were detected in a composite soil sample from the former compressor oil sump area.
Of these, only three were found at concentrations greater than the OU10 background
soil sample concentrations. No VOCs were detected in the soil samples collected from
this area whereas concentrations of antimony, calcium, magnesium, and sodium were
slightly greater than background soil concentrations.

The concentrations of eight metals were found to be elevated in a near-surface soil
sample from the battery burial site. As at the former coal storage area, the battery
burial site is underlain by a native clay deposit and the metals contamination does not
appear to be leaching through the clay deposit.

Other areas of investigation at OU10: (The following areas of concern are not IRP
sites but were studied as part of the OU investigation.) Soil and groundwater samples
were collected from the vicinity of the Former Dry Cleaning Operation in Building 89.
The soil contaminant (PCE) distribution observed may indicate that contamination may
ongmate from the groundwater plume in the area as opposed to a source of
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contamination in the soil. For this reason, the soil in this area is not believed to be a
significant source of contamination to the groundwater In addition, the groundwater
PCE distribution may indicate an undocumented contaminant release near or possibly
beyond the Base property line. The BMP will be the vehicle for monitoring the
groundwater contamination in this area

Building 13 Sump Pit- Groundwater samples were collected from wells in this area
VOCs were detected in these samples, but concentrations are similar to concentrations
observed in marginally upgradient monitoring wells. The area does not appear to be a
source of VOC contamination Sixteen metals were present at concentrations greater
than the background concentrations, but these concentrations appear to be attributable
to the sampling technique and the well construction

Flagpole Anomaly: PCE was detected in the soil gas from this area during a pre-OU10
Rl Soil and groundwater samples were collected from this area during the OU10 Rl,
and PCE was detected in samples from both media. Given the low concentrations
observed and the distribution of PCE, the area does not appear to be a major source of
groundwater contamination.

A detailed discussion of the types and behaviors of chemicals at OU10 is presented in
the Final Remedial Investigation Report for Operable Unit 10.

2.6. Summary of Site Risks

As part of the RIs, baseline risk assessments were performed to identify contaminated
soil and sediment which may pose an unacceptable risk through both the ingestion and
dermal exposure (direct contact) routes. Tables 2-6 show the risks associated with the
NA sites from each of the OUs in this ROD. These tables are taken from the NA
Proposed Plans for each of the OUs, with the exception of OU6 which was written for
this ROD.

The format for the risk assessments (with the exception of OU2) was a result of the
Consensus Statement for Streamlining the RI/FS Process (Consensus Statement).
This document provides a conceptual framework for streamlining the RI/FS process as
it applies to the IRP at WPAFB. The conceptual framework identified in the Consensus
Statement includes a tiered approach for performing risk assessments. The first tier is
a semi-quantitative risk assessment that determines if site contaminant concentrations
are greater than, less than, or within the USEPA's target risk range [i.e., carcinogenic
risk range of 10 (one additional death in one million) to 10"4 (one additional death in
ten thousand) or a hazard index of 1 for non-carcinogens]. Under this framework, sites
that fall below the target risk range may be proposed for NA.

Human health risks or hazards are defined for two classes of chemical contaminants,
carcinogens and non-carcinogens. Exposure to carcinogenic chemicals may result in
an increased risk of a specific type of cancer. The risk of cancer calculated in a
baseline risk assessment is expressed as the chance of the occurrence of that type of
cancer per numbers of the population. These cancers are over and above the
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background rate of cancer in the U S which is about one in every four people (that is,
they represent an excess cancer risk) A risk level of one in a million (1 x 10"6) means
that one additional person out of 1 million people could develop cancer as a result of
exposure to the environmental contaminant The USEPA has established that an
excess cancer rate of one in a million people to one in ten thousand (1 x 106 to 1 x 10
4) people as the target risk range for determining the effectiveness and health
protectiveness of an environmental remedial action Cancer nsks greater than one in
ten thousand generally require a remedial action to reduce the risks to the population

For non-carcinogenic contaminants the likelihood of adverse health effects is expressed
as a numerical ratio called the Hazard Quotient (HQ). Values tor the HQ of greater
than 1 0 indicate that non-carcinogenic adverse health effects may be likely to occur

Two sets of exposure assumptions were used for each exposure scenario and risk
calculation The first was the reasonable maximum exposure or RME. The RME
utilizes exposure assumptions that are intended to represent the high end of the range
of possible exposures to provide a conservative overestimate of risk. The second set of
exposure assumptions used was the central tendency (CT) estimate. The CT
represents the average exposure (AVE). OU-specific risk assessment information is
provided below The site-specific risks in Tables 2 through 6 at the end of this
document were generated using these risk levels for companson purposes.

The methods used for the ecological risk assessment (ERA) were qualitative or semi-
quantitative in nature and were adjusted for site-specific requirements. Some of the
OUs in more industrialized areas (OUs 2 and 10) did not warrant as rigid ERAs. The
objectives of the ERA was to assess general characteristics of biological communities
such as plants, animals, and aquatic communities; determine the location, extent, and
characteristics of ecological resources such as forest and wetland habitats; and identify
any overt effects of contamination on biological communities.

Details of the risk assessments performed at each OU are described below.

2.6.1. OU2

WPAFB conducted a baseline human health and ERA as part of the Rl, using USEPA-
approved risk assessment methods. The OU2 sites were grouped into exposure units,
by environmental media (such as soil and groundwater) based on the likelihood of
people, plants and animals coming in contact with these media. These exposure units
included (1) the POL Storage Area vicinity sites (Spill Sites 2, 3, and 10, CCSA, and
TCSP); (2) BS1 and the LTCSA; and (3) Building 89 Coal Storage Area. Results of the
risk assessment are summarized in Table 2.

The exposure scenarios chosen for OU2 were representative of the exposures possible
or likely to occur at the OU2 sites and included an adolescent recreator, a commercial
industnal worker exposed to the surface soil, and a construction worker exposed to
subsurface soil. A full discussion of the assumptions and calculations are provided in
the OU2 Rl Report. Both the RME and the CT results are shown in Table 2.
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The human health baseline risk assessment concluded that there was only a minimal
human health risk posed by the soils at the OU2 sites. The primary contaminants of
concern (COCs) identified were PAHs and metals common to coal and urban pollution.
Carcinogenic risk was contributed by the PAHs benzo(a)pyrene and
dibenz(a,h)anthracene and the metals beryllium and arsenic. While the total risk for the
RME commercial/industrial worker at the LTCSA/BS1 was two in ten thousand, no
single carcinogenic risks for these contaminants exceeded the risk level of one in ten
thousand for the RME assumptions and the CT assumptions were all less than the
USEPA target value. The non-carcinogenic HQs exceeded one for commercial/
industrial and construction workers for the RME but not for the CT. Manganese and
antimony were the primary contributors to the elevated HQs. Manganese was found in
every sample taken at OU2 and at levels comparable to background. Antimony was
found very sporadically at OU2 and the levels found are in agreement with other soil
investigations conducted at WPAFB.

An ERA was performed for OU2 and a one-mile zone surrounding OU2. The ERA was
performed for terrestrial receptors including plant and animal species, surface water
and sediment species. There are no permanent resident species on OU2 or the one-
mile zone that are listed or proposed federally threatened and endangered species.
One state listed endangered species, the upland sandpiper, may nest in the grassy
areas of the TCSP, LTCSP and BS1. These birds are not permanent residents of the
areas and their occurrence is sporadic.

Hebble Creek flows through a culvert near OU2. Aquatic life samples and sediments
were evaluated more than two miles downstream of OU2. Hebble Creek was
determined to not have a detrimental effect on the fisheries or aquatic conditions of the
Mad River. The contaminants evaluated in the ERA were from a large area. It is
difficult to isolate the effects of the smaller NA sites on the ecology of the area. The
CCSA and the TCSP are in the vicinity of the highly industrialized POL Storage Area.
This area is not a suitable area for plant or animal species other than groundhogs or
rodents. Metals, PAHs, and pesticides were identified to possibly contribute to the
detriment of the plant and animal species in the OU2 area. The uncertainties
associated with the ERA, the conservative safety factors used for the upland sandpiper,
and the estimation that upland sandpipers are not expected to spend more than 10
percent of their time in the OU2 area resulted in the conclusion that no significant
ecological harm is likely to occur due to contaminants at OU2.

2.6.2. OU3

A baseline human health and ERA was conducted using the results of the Rl at OUS.
This risk assessment evaluates threats to people, plants, and animals when the site is left
in its current condition (that is, when no site cleanup is done). The risk assessment
calculated the potential excess lifetime cancer risks for current and future recreational
visitors and trespassers at OUS. These calculations provided estimated upper limits of
additional cancer cases that could occur as a result of repeated exposures to site related
contaminants under current conditions and future land use situations. Because current
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and future land use restrictions will limit exposure to site related contaminants, the actual
human health risks at OUS will be less than the risk estimates denved from the baseline
risk assessment.

The OUS sites were grouped into exposure units by environmental media (such as soil,
sediment, surface water, and groundwater) based on the likelihood of people, plants, and
animals coming in contact with these media Six of the NA sites were grouped into three
exposure units to evaluate the risk posed by soil contaminants These exposure units
included 1) LF 14; 2) FTAs 2 and 5; and 3) FTAs 3 and 4 and SS1. EFDZs 11 and 12
were not included in the baseline nsk assessment because contaminants detected at
these sites were present in amounts that occur naturally.

In the human health risk assessment, two organic compounds [benzo(a)pyrene and
dibenzo(a,h)anthracene], and one metal (beryllium) were identified as COCs in soils All
were within USEPA's cancer risk range (increased lifetime cancer risk of 1 in 10,000 to 1
in 1,000,000 for an individual). All other sample results were below the risk range. The
possible ways to be exposed to these COCs include ingestion (eating), dermal (skin)
contact, and inhalation. Risks for each COC were calculated assuming an individual
would be exposed to a contaminant through all these routes at the same time, which is a
very unlikely situation. Based upon current and expected future land use, maintenance
workers (such as groundskeepers), industrial users (such as fire fighters), trespassers,
and recreational users (such as hunters and Boy Scouts) are the primary types of people
who may be exposed to these COCs. Residents were not considered in the risk
assessment because the NA sites are located on Air Force property with restncted use

The baseline ecological risk assessment evaluated risks to plants and animals from
exposure to soil contamination. Species studied included native plants, small mammals,
and predatory mammals and birds. First, exposure quotients for site contaminants were
calculated for several species. The risk assessors used general assumptions about how
much contamination the animals and plants would be exposed to and how toxic the
contaminants are. Some species had exposure quotients greater than one for some
chemicals, which means the animals and plants are at risk from the contamination. For
those contaminants with exposure quotients greater than one, a more detailed calculation
was done using more specific information. The detailed evaluation results showed that
no contaminants in NA site soils were COCs for non-threatened and endangered species.
Table 3 shows a summary of the Baseline Risk Assessment Results at OUS.

2.6.3. OUS

A baseline risk assessment was conducted, including an ERA,, as part of the OUS Rl,
using USEPA-approved risk assessment methods. The semi-quantitative risk
assessment for OUS utilizes a structured, sequential analytical process that identifies
the COCs for OUS; estimates acceptable levels of COCs under particular land-use
scenarios; and compares OUS contaminant concentrations with estimated acceptable
levels of COCs.
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The risk assessment is intended to evaluate health risks from exposure to chemical
sources under a NA alternative. This process utilized in this semi-quantitative risk
assessment is based on evaluation criteria for each media [i.e., risk-based preliminary
remediation goals (PRGs)] for soil, surface water and sediment, and ambient water
quality criteria for surface water PRGs were developed to evaluate RME as well as
AVE

The OUS sites were grouped into exposure units, by environmental media (such as soil,
sediment, surface water, and groundwater) based on the likelihood of people and
aquatic animals coming in contact with these media. The exposure units evaluated in
the risk assessment included (1) LFE, (2) area south of LFS, (3) FTA 1, (4) BS4, (5)
GLTS, (6) West Twin Lake, (7) East Twin Lake, (8) Gravel Lake, (9) Trout Creek, (10)
Hebble Creek, and (11) Mad River. Because LF5 is in the process of being closed
under the IRP, it is not included in the OUS baseline risk assessment.

Land use classification for the OUS sites is commercial/ industrial. Soils from LFE, area
south of LFS, FTA 1, BS4 and GLTS will be available for worker exposures. The typical
worker exposed to OUS surface soil is a maintenance worker that cuts the grass during
the spring, summer and fall months of the year.

The remainder of OUS is classified as recreational/open. Recreational use of the
surface water bodies were evaluated semi-quantitatively through evaluation of COC
concentrations with appropriate aquatic water quality criteria and relevant PRGs. There
is also a small section of soils south of the LF that is subject to recreational use.
Exposures to the surface water bodies and surrounding land areas are usually limited to
the warmer months.

Groundwater within WPAFB boundaries and beneath OUS is currently not used for
human consumption. However, according to USEPA policies for risk assessment, it is
assumed that the OUS groundwater will be available for future residential use.
Although future residential exposures to OUS groundwater was evaluated in the OUS
risk assessment, groundwater throughout WPAFB will be evaluated as part of the BMP.
Results of the BMP will help to determine the need for remediation of any groundwater
contaminants to reduce the potential for future risk due to groundwater exposures.

The top half of Table 4 shows the results of the comparisons of site-related COCs to
the health-based criteria, (e.g. RME and AVE PRGs) for industrial exposures. COC
levels below the RME PRG indicates contamination that is acceptable for more
extensive (higher) industrial exposures. For most sites, with the exception of LFE, West
Twin Lake and the small wetland, exposures were below the RME PRG. COC levels
below AVE PRGs indicate contamination that is acceptable for average industrial
exposures. Exposures at the remaining sites (LFE, West Twin Lake and the small
wetland) were all below the AVE PRG. Therefore, the typical types of industrial
exposures assumed to be associated with OUS (ground maintenance) are not thought
to be associated with any health risks beyond the target risk range.

The bottom half of Table 4 shows the results of the comparisons of site-related COCs
to health-based criteria for recreational exposures to surface water and sediment.
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Detected COCs in surface soil and sediment are safe for all types of recreational
exposures. Because of the potential for recreational fishing in some surface water
bodies associated with OU5, recreational exposures to surface water in West Twin
Lake, East Twin Lake, Gravel Lake and Mad River were also evaluated. Detected
levels of COCs in West Twin Lake, East Twin Lake and Gravel Lake were acceptable
for average recreational exposures, which includes consumption of fish. Mad River
appears to be associated with risk from longer-term recreational exposures. However,
this result was associated with one detection of the chemical pentachlorophenol.
Repeated sampling of Mad River did not indicate other detections of this chemical. In
addition, no source of pentachlorophenol could be detected in OUS. Therefore, the
typical types of recreational exposures assumed to be associated with OUS
(recreational fishing and occasional ingestion) are not thought to be associated with any
health risks beyond the target risk range.

The ERA was limited to species living in the surface water and sediment. The
evaluation of surface water indicated that surface water criteria were exceeded in
Hebble Creek for lead and zinc; in Mad River for silver; in the large wetland for
pentachlorophenol, copper, and lead; and in the small wetland for lead. In addition, to
comparisons with surface water quality criteria, the Rapid Bioassessment Protocol II
was used to investigate potential impacts to surface water habitats. Using this method,
habitat quality at most site-related stations was rated as good.

2.6.4. OU6

The human health risks presented by chemicals at the EFDZ1 site were determined by
evaluating the risk posed by the specific exposure route and environmental media. The
environmental media evaluated in the risk assessment for EFDZ1 were soils and
groundwater. Results of the risk assessment are summarized in Table 5. Exposure
routes include incidental ingestion (eating), dermal (skin) contact, and inhalation.
Potential receptors evaluated for the EFDZ1 soils included a lawn maintenance worker,
an excavation worker, and an adolescent recreational receptor; potential receptors
evaluated for the EFDZ1 groundwater included an adult and child resident.

Five compounds, including benzo(b)fluoranthene, benzo(a)pyrene, endrin ketone,
aluminum, and thallium, were identified as COCs in soils. One compound, antimony,
was identified aa a COC in groundwater.

Risks for each COC were calculated assuming an individual would be exposed to a
contaminant through all the exposure routes. None of these values exceed USEPA's
target risk range for cancer causing substances (1 X 10"4 to 1 X 10"6). Risks for non-
cancer related health effects were below USEPA's hazard index of 1.0 for all of the
exposure units, which means the potential for adverse health effects to occur are low;
the hazard index is derived by summing the chemical-specific HQs for all environmental
media and exposure pathways.
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Ecological Risk Assessment: The ecological risks posed by chemicals present in
EFDZ1 soils were evaluated by comparing the conditions and chemicals detected during
the Rl to the conditions of the other OU6 sites, LF1 and LF2. The EFDZ1 chemicals
were evaluated in terms of three criteria: 1) whether the EFDZ1 chemical exposure
concentrations exceeded the maximum exposure concentration at LF1 or LF2, 2)
whether the chemicals present at EFDZ1 exceeded National Oceanic and Atmospheric
Administration (NOAA) guidelines; and 3) whether the chemicals were present only at
EFDZ1 and not at LF1 or LF2,

Cobalt in EFDZ1 subsurface soils exceeded LF1 and LF2 exposure concentrations;
manganese in EFDZ1 surface and subsurface soils exceeded LF1 and LF2 exposure
concentrations. Fluoranthene and manganese in EFDZ1 surface soils exceeded NOAA
guidelines, magnesium, sodium, cobalt, manganese, and zinc in EFDZ1 subsurface
soils exceeded NOAA guidelines Compounds present only in EFDZ1 surface soils
included di-n-butyl phthalate, MCPA, and MCPP; compounds present only in EFDZ1
subsurface soils included ethylbenzene, total xylenes, diethyl phthalate, di-n-butyl
phthalate, MCPA and MCPP

Cobalt presented a potential ecological risk for LF1 and LF2; as such, it is expected to
present a potential risk at EFDZ1. Ecological risk is not commonly associated with
magnesium, manganese, and sodium and no toxicological benchmarks were found in
the literature for these compounds. Based on a comparison to LF1 and LF2 exposure
concentrations, the remaining compounds do not pose a risk at EFDZ1. For those
compounds that were detected only at EFDZ1, all exposure concentrations fell below
acceptable USEPA standards for ecological toxicity, indicating no risk from these
chemicals.

2.6.5. OU10

The two UST sites were remediated under BUSTR and pose minimal risk to human
health, welfare, and the environment. The closure for TF49A is documented in the
report by Four Seasons Environmental, Inc., May 1994, (UST Closure Report). The
closure for UST30119 is documented in the reports by 1) Petro Environmental
Technologies, Inc., August 1993, Underground Storage Tank Closure Assessment
Report for Wright-Patterson Air Force Base; and 2) TolTest, Inc., September 1994,
Closure Report Wright-Patterson Air Force Base Tank 57).

WPAFB conducted a baseline human health and ERA as part of the Rl, using USEPA-
approved risk assessment methods. Observed contamination within each area was
evaluated with respect to levels of contamination present in background samples
(samples believed to be unaffected by activity at OU10). Contaminants found to be
present at elevated concentrations in onsite samples (that are not considered essential
nutrients) were considered COCs. Ten organic contaminants (including PCE) and
twelve metals were found to be COCs in soil from OU10.

Currently, exposure to contaminated soil within OU10 is limited, and minimal risk
results. Most of a commercial/industrial worker's potential excess lifetime cancer risk
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estimated for OU10 soils is attributable to the presence of arsenic. However, onsite
concentrations of arsenic were similar to concentrations observed in samples collected
from an urban/industrial area outside OU10 and a relatively pristine off-base location
(Sand Hill Park in Fairborn). Although arsenic does not appear to be related to OU10
activity, a conservative approach was taken and it is included in risk assessment
calculations.

Because of the commercial/industrial nature of OU10, most of the identified potential
source areas are covered and exposure pathways do not currently exist. If at some
point in the future the asphalt or other material covering contaminated soil at CHP<3
and the associated battery burial site is removed, potential risk at the site would
increase. Potential future risks due to ingestion, dermal contact, and inhalation of
subsurface soil contaminants from these NA areas range from 1x10'5 to 6x10"6.
These levels are within the USEPA target risk range. Table 6 summarizes the results of
the human health risk assessment for OU10.

The baseline ERA evaluated risks to plants and animals from exposure to soil
contamination. Species studied include native plants, small mammals, and birds. The
risk assessment was based on general assumptions about how much contamination
the animals and plants would be exposed to and how toxic the contaminants are.
Terrestrial habitat at OU10 is limited. Existing land use influences habitat quality. The
land use consists of a mixture of typical urban/industrial development with widely
scattered areas of ornamental or planted trees, shrubs, and grass. Thus the number of
wildlife species that may be potentially affected is limited. The natural habitat at OU10
appears to support only common bird and mammal species. Only four common bird
species and one mammal species were observed onsite, namely the American robin,
cardinal, house sparrow, European starling, and gray squirrel. Recent surveys have
confirmed the presence of two types of threatened and endangered species at the
Base. These species include the Indiana bat and the eastern massasauga snake.
Neither of these species have been observed and, due to habitat, are not reasonably
expected to be present within OU10.

2.7. Description of the NA Alternative

Selection of the NA alternative for these twenty-one sites is based on several factors.
No pathways of exposure presenting a risk were identified in the RIs for these sites,
precluding the need for any feasibility studies. The NA alternative for these sites is the
preferred remedy presented in the Proposed Plan, released for public review and
comment on 21 May 96.

The need for a five-year review of the selected remedial alternative of NA, in
accordance with NCP Section 300.430 (f)(4)(ii), is necessary because the NA
alternative relies on currently existing restricted land uses. The BMP is in place at
WPAFB to monitor groundwater quality and the types and movements of contaminants
in groundwater at key locations throughout the base. Under the BMP, WPAFB will
examine groundwater from all of the OUs as well as from parts of the Base that do not
contain hazardous waste sites. It will be the vehicle used to assure that no releases of
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contaminants occur from any of these NA sites and will be used to conduct the
CERCLA five-year review

2.7.1. OU2

The reasoning to support the NA alternative for soils at the five OU2 sites is
summarized as follows

CCSA: No organic contaminants were positively identified in this area. Metal
contaminants were found in surface soil only and there is no evidence of migration to
deep soil or groundwater The CCSA is in the vicinity of the highly industrialized POL
Storage Area and institutional controls are already in place to limit access and/or use
the area

TCSP: The soil contaminants found at this site, PAHs and metals, have an affinity to
soil and there is no evidence of migration to deep soil or groundwater from these coal
constituents

BS1: The baseline risk assessment concluded that there was only minimal risk to
humans and non-threatened and endangered species. The pnmary contaminants were
PAHs and metals common to coal and urban pollution. No carcinogens in the soil
exceeded a risk level of one in ten thousand, even with the assumptions used in the
risk assessment. While some of the non-carcinogenic hazard quotients were greater
than one for the RME, none of the CT values were greater than one. Additionally, BS1
was determined not to be a LF but rather a garden plot area.

LTCSA: The baseline risk assessment concluded that there was only minimal risk to
humans and non-threatened and endangered species. The primary contaminants were
PAHs and metals common to coal and urban pollution. No carcinogens in the soil
exceeded a risk level of one in ten thousand, even with the RME. While some of the
non-carcinogenic HQs were greater than one for the RME, none of the CT values were
greater than one. The soil contaminants found at this site, PAHs and metals, have an
affinity to soil and there is no evidence of migration to deep soil or groundwater from
these coal constituents.

B89CSP: The baseline risk assessment concluded that there was only minimal risk to
humans and non-threatened and endangered species. The primary contaminants were
PAHs and metals common to coal and urban pollution. No carcinogens in the soil
exceeded a risk level of one in ten thousand, even with the RME. While some of the
non-carcinogenic HQs were greater than one for the RME, none of the CT values were
greater than one. The soil contaminants found at this site, PAHs and metals, have an
affinity to soil and there is no evidence of migration to deep soil or groundwater from
these coal constituents.

Based on these considerations, WPAFB has concluded that NA is necessary to protect
industrial workers, recreational users, construction workers, or animal and plant life
from contaminants at the OU2 NA sites. Institutional controls are already in place at all
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of the sites to limit access to or use of the sites. Such restrictions and institutional
controls are legal (not remedial) actions.

The physical disturbance associated with remedial action at any of these OU2 sites will
be detrimental to the upland sandpiper nesting areas and may cause more damage to
the environment and greater risk to the upland sandpiper thar the contamination in the
soils at the OU2 NA sites.

The preferred alternative to protect human health, welfare, and the environment at the
OU2 NA sites is NA. Recreational and industrial use of the land at these sites reduces
the risk to people, plants, and animals by limiting exposure to these areas.
Contamination in the soils at the OU2 NA sites and the risk it causes does not create
any danger. Therefore, the NA alternative is adequate to protect human health and the
environment, and meets the requirements for both short-term and long-term
effectiveness and permanence set forth in the NCP.

2.7.2. OU3

The reasoning to support the NA alternative for soil contamination at all of the OU3 NA
sites is summarized as follows:

The risk assessments concluded there was only minimal risk to humans and non-
threatened and endangered species.

The NA sites are mostly unused. Future development, other than the limited industrial
development at FTA5, is unlikely because these sites are located on an Air Force
reservation, in the clear zone of an active runway complex, and on the floodplain of the
Mad River. Institutional controls are already in place to limit access to or use of the
sites. Deed restrictions will be established to ensure that no further excavation will
occur. Such restrictions and institutional controls are legal (not remedial) actions.

The environmental impact of any remedy may cause more damage to the environment
and greater risk to the Indiana bat than the contamination in MA site soils. This is
because any construction of a remedial action in this densely wooded area would result
in disturbance of wildlife habitats.

Based on these considerations, WPAFB has concluded that no remedial action is
necessary to ensure protection of human health and the environment under current and
future land use.

The preferred alternative to protect public health and the environment at the OUS sites
is NA. Recreational and limited industrial use of the land at these sites reduces the risk
to people, plants, and animals who visit/reside in these areas. Contamination in the
soils at the NA sites and the risk it causes does not create any danger. Therefore, the
NA alternative is adequate to protect human health and the environment at OUS.
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2.7.3. OUS

The reasoning to support the NA alternative for soil contamination at the OUS NA sites
is summarized as follows:

FTA 1, GLTS, BS4: The risk assessment concluded there was only minimal risk to
human health, with no COCs exceeding the RME PRG for either occupational or
recreational exposures at any of these sites.

Based on these considerations, WPAFB has concluded that no remedial action is
required to protect maintenance workers, trespassers, recreational users or animal and
plant life from contaminants at the OUS NA sites. This alternative protects human
health and the environment because exposure of people, plants and animals to
contaminants in environmental media at the NA sites is likely to be rare.
Concentrations of chemicals in media are not high enough to justify a different remedy

2.7.4. OU6

The preferred alternative to protect human health, welfare and the environment at the
EFDZ1 site is NA. Recreational and limited industrial use of the land at these sites
reduces the risk to people, plants and animals who visit/reside in this area.
Contamination in the soils at the EFDZ1 site and the risk it causes does not create any
danger. Therefore, the NA alternative is adequate to protect human health and the
environment.

2.7.5. OU10

The reasoning to support the NA alternative for soil contamination at the NA sites is
summarized as follows:

BUSTR-Regulated Sites: TF49A has been remediated in accordance with the State of
Ohio BUSTR program (OAC 1301: 7). Cleanup of the site has been approved by the
State of Ohio. The remediation included the removal of tanks and contaminated soil
from the site, and thus the risk of exposure to contaminated soil at that site was
eliminated. The removal action is documented in a report completed by Four Seasons
Environmental, Inc. in May 1994 (UST Closure Report).

Soil contaminated by fuel and waste o;l from USTs at UST30119 has been remediated
in accordance with the State of Ohio BUSTti program (OAC 1301: 7). Cleanup of the
site has been approved by the State of Ohio. This included removal of tanks and
contaminated soil from two areas at the site, and thus the risk of exposure to
contaminated soil at that site was eliminated. The removal actions are documented in
reports completed by Petro Environmental Technologies, Inc. (in August 1993,
Underground Storage Tank Closure Assessment Report for Wright-Patterson Air Force
Base) and by TolTest, Inc. (in September 1994, Closure Report Wright-Patterson Air
Force Base Tank 57).
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IRP Sites: Since LF13 is covered, exposure pathways to LF materials are incomplete
and the resulting risk is minimal Also, the Base land use is not expected to change
from industrial/commercial to a less restrictive land use, so the potential for exposure to
soil contaminants will not increase

Current exposure to soils at CHP-3 is considered unlikely because of the partial
concrete and asphalt cover, so the resulting current risk is minimal. Also, even under
future exposure scenarios, the resulting risks from exposure to the soils in this area are
minimal. Finally, since the Base land use is not expected to change from industrial/
commercial to a less restrictive land use, the potential for exposure to soil contaminants
will not increase.

Based on these considerations, WPAFB has concluded that NA is adequate to protect
human health and the environment under current and future land use at these NA sites
inOU10

2.8. Explanation of Significant Changes from NA Proposed Plans

The Proposed Plans for the subject sites were released for public comment on 17 May
96. The Proposed Plans identified NA as the preferred alternative for all of the 21 sites.
No written or verbal public comments were received outside of those from the public
meeting. As a result, no significant changes to the proposed remedies of NA, as they
were originally identified in the Proposed Plans, are necessary.

2.9. Monitoring Program

USEPA, OEPA, and WPAFB have determined that conditions at these NA sites
addressed in this ROD pose no current or potential threats to human health or the
environment at levels that warrant any remedial action. While some of the sites may
exhibit amounts of contaminants that may pose slightly elevated human health and
ecological risk, no cleanup action is warranted because of the low frequency of human
exposure, and the likelihood that any attempt to reduce ecological risk will result in more
harm than good to the environment.

USEPA and OEPA require that groundwater, surface water, and sediment at these NA
sites be monitored under the BMP. If, after conducting such a review, it is determine that
the NA remedy is no longer protective, alternatives for addressing the risk posed by
contaminants at these sites will be evaluated and a remedy implemented. At a minimum,
if monitoring indicates that contaminant concentrations have increased, alternatives such
as additional institutional controls, and/or treatment will be evaluated to reduce the risk to
acceptable levels.
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3.0. RESPONSIVENESS SUMMARY

3.1. Overview

WPAFB has presented the preferred alternative of NA at twenty-one IRP sites across
the base. Pursuant to CERCLA Section 117, Proposed Plans were issued for the 21
Sites, a public meeting was held, and verbal questions and comments were received at
the public meeting. Below is a summary of public comments received at the 21 May 96
Public Meeting:

3.2. Comment Summary and Response to Local Community Concerns

1) Question: A citizen asked for a further explanation of risk assessment, and the
judgment that is made for an area depending on its future use. Is the base assuming
that the land will be used for industrial activity or residential homes, and if it is for private
use, would that mean that additional cleanup would be required?

Answer: Each OU is considered separately based on site-specific considerations.
One consideration would be the current situation at the site and the degree of human
exposure. A commercial industrial site would pose daily exposure for the workers. This
would be the case scenario for OU2. As for OU3, land use would be considered as a
recreational scenario, in that the area is used in hunting season three months out of the
year. The other consideration is the future use of the site. The base used the
commercial-industrial scenario for soils; however, in order to be conservative, a
residential scenario was determined when looking at future groundwater usage. The
base has received approval from the regulatory agencies to assume that there will not
be residential development at some of the more industrialized areas of the base.
However, where appropriate, for example, around OU6 where there is residential land
use adjacent to the site, the base assumed actual current residential use. All of the
assumptions used are very conservative as to be the most health protective. Generally,
the Base has assumed that the sites proposed for NA will remain on an active AF Base.
If at some time in the future, these parcels of land are sold for residential development,
a further evaluation would need to be made regarding their disposition for residential
use. That does not necessarily mean that additional cleanup would be required.

2) Question: Have any of the LFs become wider than they were originally thought to
have been?

Answer: Generally, no. Exact LF dimensions may have been adjusted however.
Using geophysics we are able to determine what lies beneath the surface of the LFs
without being intrusive. Regarding the LFs around OU6, we have excellent historical
photos of the pits located just off of Glendean. As a result, the base feels very
confident that the LF boundaries have been adequately delineated and investigated.

3) Question: Is there any record of any wildlife being poisoned on the base?

39



Answer: No. The ecological assessments we do in conjunction with the human health
risk assessments are very exhaustive. We have a pretty good size deer, fox, and
woodchuck population to name a few of the wildlife inhabiting the Base. Based on the
number of wildlife, we evidently have a very healthy ecosystem on Wright-Patterson.
When we find contamination, we discover the particular type and whether it produces a
danger to the wildlife. Based on a situation where there may be an ecological effect,
we would decide to undertake a cleanup. We also consider the effects of the
investigations and remedial actions on the wildlife inhabitants.

4) Question: With the aquifer located so close to the surface, how can you physically
say the soil is all right but the water which comes from that same soil may later show
contamination? Is this based on science or a legal determination that you can separate
the two?

Answer: It is primarily a scientific rationale. Soil contamination is confined to a specific
area and is more easily remedied. Groundwater contamination is much more difficult to
address because it is at very low levels, is constantly moving, and is often difficult to
determine the exact source of the groundwater contamination. The base is dealing with
contaminants in the very low part-per-billion range, which is, for the most part, barely
above drinking water standards. The base is addressing the groundwater
contamination on a regional scale.

In addition, the levels of contamination found in the soils pose very little, if any, risk.
The levels are not high enough to provide a continued source of contamination. The
soils would have been addressed if there was evidence to indicate that they would
cause groundwater contamination.

5) Question: What is the allowable level of benzene compared to what is present at
the base?

Answer: Five-parts-per-billion is the maximum contaminant level. Most of the benzene
contamination is located right around OU2, and it's associated more with the fuel spills,
which are being evaluated under a separate document for potential remedial actions.
For the NA sites, the levels of benzene found were just above 5 parts-per-billion. In
OU3, the level was 6 or 7 parts-per-billion,

6) Question: A resident on Glendean, which is still on well water, asked if the
chemicals denved from debris deposited in Pit A contaminate his drinking water.

Answer: The base has tested the well water at the Glendean residents' homes twice
for any contamination, and has not found any contamination in their water. The Base
will continue to monitor the water in that area to assure that no contamination migrates
from the LF to residential wells. The base will continue to sample the monitoring wells
at the downgradient edge of the LF and perform long-term monitoring of the
groundwater at that site. If there appears to be any potential threat to the residential
well water supply, the Air Force will immediately take steps to take care of the problem.
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7) Question: A resident on Glendean asked why the soil taken from the monitoring
well borings in front of his house was containerized in 55-gallon drums

Answer: In technical terms the soil is investigative denved waste Until it is analyzed
it s considered a hazardous material Until the soil is proven to be clean, the base is
cautious and takes protective measures in dealing with the waste by drumming it and
sampling it to assure that it is not contaminated Once it is determined that the soil is
not contaminated it is usually spread back out at the drilling site
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Attachment 1

Comprehensive List of Community Relations Activities
Conducted for the NA Sites

WPAFB conducted community interviews with the mayors and other local officials in the
cities of Dayton and Fairborn (1986).

WPAFB published the Community Relations Plan (1986). The Plan was updated in
1993.

WPAFB issued news release announcing the Consent Order between Ohio and
WPAFB (February 1988).

WPAFB established the Administrative Record/Information Repository at Wright State
University Library, Archives Section (1988).

WPAFB updated the Community Relations Plan (1989).

WPAFB issued news release announcing Interagency Agreement between USEPA and
WPAFB (March 1991).

WPAFB placed an ad in the Dayton Daily News on 11 Aug 93 stating the
commencement of the OU6 Rl.

WPAFB published an article in the Skywrighter on 5 Nov 93 stating the commencement
oftheOUIORI.

Copies of the NA Proposed Plans were provided for Environmental Advisory Board
Review on the following dates: OU2 - Feb 96, OU3 - Jun 95, OUS - Feb 96, OU6 - Mar
96, OU10-Jan96.

WPAFB issued a news release announcing the finalization of Rl reports for OUs 2, 3,
and 5.

WPAFB issued a news release accepting public comments on No Action Proposed
Plans for OUs 2, 3, 5, 6, and 10 on 20 May 96.

WPAFB issued a news release stating that the OU10 Rl was complete. An article was
issued in the Fairbom News on 25 Apr 96 and the Skywrighter on 3 May 96 stating
such.

WPAFB issued a paid public notice advising the Base and surrounding local
communities of the 21 May 96 public meeting and the public comment period on the
Proposed Plans. Notices were placed in the Dayton Daily News on 17 and 19 May 96
and in the Skywrighter on 17 May 96.

42



WPAFB held a public meeting at Fairborn High School in Fairbom, OH to discuss the
Proposed Plan on 21 May 96 and respond to citizen's questions and concerns about
*U ̂  OVAM^^n/-^ O t>^ *tr*the Proposed Plans.
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Attachment 2

Administrative Record Index for NA Sites

Provided is a listing of all the documents pertaining to the NA sites by OU. These
documents are available for Review in the Administrative Record. The documents
pertaining to all sites are listed at the end. "Enforcement" contains regulatory approval
letters and "Public Participation" contains news articles and public releases.

OPERABLE UNIT 2

TITLE: Preliminary Assessment - Burial Site 1

MICROFICHE #: BURIAL1-E1 SITE CODE: BURIAL 1 FILE STRUCTURE: E1

AUTHOR. Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Long-Term Coal Storage Pile

MICROFICHE*: LTCSP-E1 SITE CODE: LTCSP FILE STRUCTURE: E1

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Coal and Chemical Storage Area

MICRORCHE f: CCSA-E1 SITE CODE: CCSA FILE STRUCTURE:
E1

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: 22 Aug 88 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Coal Storage (Building 89)

MICROFICHE* CS89-E1 SITE CODE: CS 89 FILE
STRUCTURE: E1
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AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: 26 Apr 89 DATE ENTERED: 14 Dec 90

TITLE: Preliminary Assessment - Temporary Coal Storage Pile

MICROFICHE #: TCSP-E1 SITE CODE: TCSP FILE STRUCTURE: E1

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: 26 Apr 89 DATE ENTERED: 14 Dec 89

TITLE: Preliminary Assessment - Spill Site 1

MICROFICHE*: SPILL1-E1 SITE CODE: SPILL 1 FILE STRUCTURE: E1

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED: 8 Nov 89

TITLE: Field Sampling Plan for the Remedial Investigation/Feasibility Study at
Operable Unit 2 (Northeastern Area)

MICROFICHE #: M-I4 (OU2) SITE CODE: Multiple FILE STRUCTURE. 14
(OU2)

AUTHOR: Engineering-Science

DOCUMENT DATE: 30 Jun 92 DATE ENTERED: 3 Mar 93

TITLE: Final Remedial Investigation Report for Operable Unit 2 (Referenced
Sites: Spill Sites 2, 3, 10; Burial Site 1; Coal and Chemical Storage; Temporary Coal
Storage; Long-Term Coal Storage Pile; Building 89 Coal Storage Pile)

MICROFICHE #: SPILL2.3-I5 SITE CODE: SPILL 2,3 FILE STRUCTURE: 15

AUTHOR: Engineering-Science

DOCUMENT DATE: 31 Aug 95 DATE ENTERED: 31 Jan 96

TITLE: No Action Proposed Plan for Sites within Operable Unit 2 (Coal and
Chemical Storage Area, Temporary Coal Storage Pile, Long-Term Coal Storage Area,
Burial Site 1, Bldg 89 Coal Storage Pile)

MICROFICHE*: M-H3 SITE CODE: Multiple FILE STRUCTURE: H3



AUTHOR: Department of Energy Hazardous Waste Remedial Actions Program
(HAZWRAP)

DOCUMENT DATE: 1 May 96 DATE ENTERED: 15 May 96

OPERABLE UNIT 3

TITLE: Preliminary Assessment - Fire Training Area 2

MICROFICHE*: FTA2-E1 SITE CODE: FTA 2 FILE STRUCTURE: E1

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Fire Training Area 3

MICROFICHE*: FTA3-E1 SITE CODE: FTAS FILE STRUCTURE: E1

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED. 8 Nov 89

TITLE: Preliminary Assessment - Fire Training Area 4

MICROFICHE*: FTA4-E1 SITE CODE: FTA 4 FILE STRUCTURE: E1

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Fire Training Area 5

MICROFICHE #: FTA5-E1 SITE CODE: FTA 5 FILE STRUCTURE: E1

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED. 8 Nov 89

TITLE: Preliminary Assessment - Earthfill Disposal Zone 11

MICROFICHE*: EFDZ11-E1 SITE CODE: EFDZ11 FILE STRUCTURE. E1

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: 31 Jan 89 DATE ENTERED: 8 Nov 89
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TITLE: Preliminary Assessment - Earthfill Disposal Zone 12

MICROFICHE*: EFDZ12-E1 SITE CODE: EFDZ 12 FILE STRUCTURE: E1

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE. 1 Feb 69 _ DATE ENTERED. 8 Nov 89 _
*

TITLE: Preliminary Assessment - Landfill 14

MICROFICHE*. LF14-E1 SITE CODE: LF 14 FILE STRUCTURE: E1

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE. 30 Oct 89 _ DATE ENTERED: 14 Dec 90 _

TITLE: Final Report, Groundwater Quality Restoration Program (Oct 87-Jan 90)

MICROFICHE*: FTA5-D1 SITE CODE: FTA 5FILE STRUCTURE: D1

AUTHOR: Biosystems

DOCUMENT DATE: 1 Aug 90 _ DATE ENTERED: 4 Jun 91 _

TITLE: Analysis of Soil Gas Survey Results for Fire Training Areas 2 and 5

MICROFICHE #: FTA2,5-l2a SITE CODE: FTA 2, 5 FILE STRUCTURE. I2a

AUTHOR: Engineering-Science

DOCUMENT DATE: 1 Jan 92 _ DATE ENTERED: 25 Mar 92 _

TITLE: Analysis of Soil Gas Survey Results for Fire Training Areas 3 and 4 and
Spill Site 1 , Landfills 1 1 and 12

MICROFICHE* M-l2a(1) SITE CODE. Multiple FILE STRUCTURE:

AUTHOR: Engineering-Science

DOCUMENT DATE: 1 Jan 92 _ DATE ENTERED: 25 Mar 92 _

TITLE: Site Specific Work Plan for Remedial Investigation/Feasibility Study at
Operable Units (Landfills 11,12,14; Spill Site 1; Fire Training Areas 2, 3,4, 5)
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MICROFICHE*: M-I4(OU3) SITE CODE: Multiple FILE STRUCTURE:
I4(OU3)

AUTHOR: SAIC

DOCUMENT DATE: 1 Dec 92 DATE ENTERED: 16Aug9S

TITLE: Final Remedial Investigation Report for Operable Unit 3 (Referenced
Sites: Landfills 11,12,14; Fire Training Areas 2, 3, 4, 5; Spill Site 1)

MICROFICHE*. LF11,12-15 SITE CODE. LF 11,12 FILE STRUCTURE: 15

AUTHOR: SAIC

DOCUMENT DATE: 31 Jul 95 DATE ENTERED: 31 Jan 96

TITLE: No Action Proposed Plan for Sites within or near Operable Unit 3 (Landfill
14; Fire Training Areas 2, 3, 4, 5; Spill Site 1; Earthfill Disposal Zones 11,12)

MICROFICHE*: M-H3 SITE CODE: Multiple FILE STRUCTURE. H3

AUTHOR: Department of Energy Hazardous Waste Remedial Actions Program
(HAZWRAP)

DOCUMENT DATE: 31 Oct 95 DATE ENTERED: 15 May 96

OPERABLE UNIT 5

TITLE: Preliminary Assessment - Fire Training Area 1

MICROFICHE*: FTA1-E1 SITE CODE: FTA 1 RLE STRUCTURE. E1

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Burial Site 4

MICROFICHE*. BURIAL4-E1 SITE CODE: BURIAL 4 FILE STRUCTURE: E1

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: 17 Mar 89 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Gravel Lake Tanks
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MICROFICHE*: GLT-E1 SITE CODE: GLT FILE STRUCTURE: E1

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: 17 Apr 89 DATE ENTERED: 8 Nov 89

TITLE: Analysis of Soil Gas Survey Result for Fire Training Area 1

MICROFICHE*: FTAM2a SITE CODE: FTA 1 FILE STRUCTURE. I2a

AUTHOR: Engineering-Science

DOCUMENT DATE: 1 Jan 92 DATE ENTERED: 25 Mar 92

TITLE: Site Specific Work Plan for the Remedial Investigation/Feasibility Study at
Operable Unit 5 (Landfill 5; Fire Training Area 1)

MICROFICHE*: LFS,FTA1-I4 SITE CODE: LFS, FTA1 FILE STRUCTURE: 14

AUTHOR: International Technology

DOCUMENT DATE: 3 Mar 93 DATE ENTERED: 16Aug93

TITLE: Final Remedial Investigation Report for Operable Unit 5 (Referenced
Sites: Landfill 5, Fire Training Area 1, Burial Site 4, Gravel Lake Tanks)

MICROFICHE*. LF5-I5 SITE CODE: LFS FILE STRUCTURE: 15

AUTHOR: IT Corp

DOCUMENT DATE: 4 Aug 95 DATE ENTERED: 31 Jan 96

TITLE: No Action Proposed Plan for Sites within or near Operable Unit 5 (Fire
Training Area 1, Gravel Lake Tanks, Burial Site 4)

MICROFICHE*: M-H3 SITE CODE: Multiple RLE STRUCTURE: H3

AUTHOR: International Technology

DOCUMENT DATE: 1 May 96 DATE ENTERED: 15 May 96
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OPERABLE UNIT 6

TITLE: Preliminary Assessment - Earthfill Disposal Zone 1

MICROFICHE*: EFDZ1-E1 SITE CODE: EFDZ 1 FILE STRUCTURE: E1

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED: 8 Nov 89

TITLE: Remedial Investigation/Feasibility Study Site-Specific Work Plan at
Operable Unit 6

MICROFICHE*: LF1.2-I4 SITE CODE: LF 1, 2 FILE STRUCTURE: 14

AUTHOR: Metcalf and Eddy

DOCUMENT DATE: 30 Aug 93 DATE ENTERED: 20 Apr 94

TITLE: Remedial Investigation Report Operable Unit 6 (Landfills 1 and 2 and
Earthfill Disposal Zone 1), including Addendum to Section 6.0 (dated May 96)

MICROFICHE*: LF1.2-I5 SITE CODE: LF1,2 RLE STRUCTURE: IS

AUTHOR: Metcalf & Eddy

DOCUMENT DATE: 31 Dec 95 DATE ENTERED: 15 May 96

TITLE: No Action Proposed Plan for the Earthfill Disposal Zone 1 Site Within
Operable Unit 6

MICROFICHE*: EFDZ1-H2 SITE CODE: EFDZ1 FILE STRUCTURE: H2

AUTHOR: International Technology

DOCUMENT PATE: 30 Apr 96 DATE ENTERED: 15 May 96

OPERABLE UNIT 10

TITLE: Preliminary Assessment - Landfill 13

MICROFICHE*: LF13-E1 SITE CODE: LF 13 FILE STRUCTURE: E1

AUTHOR: Engineering-Science
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DOCUMENT DATE: 16 May 88 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Central Heating Plant 3 (Building 170)

MICROFICHE*: CHP3-E1 SITE CODE. CHP 3 FILE STRUCTURE: E1

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 DATE ENTERED: 8 Nov 89

TITLE: Site Investigation/Site Assessment at Tank Farm 49A

MICROFICHE*: TF49A-F1 SITE CODE: TF 49A FILE STRUCTURE. F1

AUTHOR: PEI Associates

DOCUMENT DATE: 6 Dec 88 DATE ENTERED: 3 Mar 93

TITLE: Preliminary Assessment - Tank Farm 49A

MICROFICHE*: TF49A-E1 SITE CODE: TF49A FILE STRUCTURE: E1

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: 19 Dec 88 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Underground Storage Tank (Building 30119)

MICROFICHE*: UST119-E1 SITE CODE: UST119 FILE STRUCTURE: E1

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: 12Jul90 DATE ENTERED: 14 Dec 90

TITLE: Remedial Investigation/Feasibility Study Site-Specific Work Plan at
Operable Unit 10

MICROFICHE*: LF13.CHP3-I4 SITE CODE: LF 13, CHP3 FILE STRUCTURE:
14

AUTHOR: CH2M Hill

DOCUMENT DATE: 31 Jan 94 DATE ENTERED: 15 Jul 94
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TITLE: Remedial Investigation Report Operable Unit 10 (Landfill 13, Central
Heating Plant 3 and Associated Battery Burial Site, TCE/PCE Groundwater Plume, and
Related Potential Source Areas)

MICROFICHE*. LF13,CHP3-I5 SITE CODE: LF 13, CHP 3 FILE STRUCTURE: 15

AUTHOR: CH2M Hill

DOCUMENT DATE: 31 Dec 95 DATE ENTERED: 24 Apr 96

TITLE: No Action Proposed Plan for Sites within or near Operable Unit 10
(Landfill 13, Central Heating Plant 3, Tank Farm 49A, Underground Storage Tank Bldg
30119)

MICROFICHE*: M-H3 SITE CODE: Multiple FILE STRUCTURE: H3

AUTHOR: CH2M Hill

DOCUMENT DATE: 1 May 96 DATE ENTERED: 15 May 96

DOCUMENTS PERTAINING TO ALL NO ACTION SITES

TITLE .-Remedial Investigation/Feasibility Study Work Plan for 39 Sites (with Amendments)

MICROFICHE*: M-I1 SITE CODE Multiple FILE
STRUCTURE: II

AUTHOR: Engineering-Science

DOCUMENT DATE: 30Jun90 DATE ENTERED: 3 Mar 93

TITLE: Fact Sheets

MICROFICHE*: M-N2.5.6 SITE CODE: Multiple FILE
STRUCTURE: N2.5.6

AUTHOR: WPAFB

DOCUMENT DATE: As of 24 Apr 96 DATE ENTERED: 24 Apr 96

TITLE: Enforcement - Correspondence with Regulatory 'Agencies

MICROFICHE*: M -L4 SITE CODE: Multiple FILE STRUCTURE L4
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AUTHOR: Air Force and EPA

DOCUMEiNT DATE: As of 24 Apr 96 DATE ENTERED 24 Apr 96

TITLE: Public Participation

MICROFICHE #: M-N2.5.6
STRUCTURE: N2,5,6

•AUTHOR: Public/Air Force

DOCUMENT DATE: As of 24 Apr 96

SITE CODE Multiple FILE

DATE ENTER ED: 24 Apr 96

TITLE: Presentation Charts/Handouts for Public Meeting held 21 May 1996 on No Action
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42696
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1 OU2 SUMMARY OF BASELINE RISK ASSESSMENT RESULTS
Si t e

Long Term Coal
Storage/ Bunal
Sire 1- Surface soil

Long Term Coal
Storage^ Bunal
Site 1 -Surface soil

Long Term Coal
Storage/ Bunal
Site 1- Subsurface
soil

B u i l d i n g 89 Coal
Storage Pi le -
Surface soil

B u i l d i n g 89 Coal
Storage Pile
Subsurface Soil

Receptor

Adolescent
Recreator

Commercial/
Industrial
worker

Construction
Worker

Commercial
Industrial
Worker

Construction
Worker

Carcinosenic" Risk

Acceptable for
- \ l l Exposures '

•

•

•

•

Acceptable for
Average

Exposures'

•

•

•

•

•

Non-Carcinoeenic** Risk

Acceptable for
Ml Exposures1

•

Acceptable !cr
A\ erase

Exposures :

•

•

•

•

•

Reasonable maximum exposure assumptions used.
" Centra! tendency or average exposure assumptions used

*Risk for cancer causing chemicals is evaluated relative to the target risk range (\ x ICr* to 1 x lO"1) R i s k s greater than
1 x 10"* M m 10.000) may require remedial actions.

"Risk for non-carcinogenic chemical is evaluated with the Hazard Quotient A value greater than 1 0 indicates that
adverse health effects may be likely to occur under the given exposure assumptions.

TABLE 2



OUS Summary of Baseline Risk Assessment Results

Exposure Unit

Landfill 14

FTAs 2 and 5

FTAs 3 and 4. and SSI

Human Health

COCs
benzo(a)pyrene(2)

dibenzo(a,h)amhracenei:>

benzo(a)pyTene':)

dibenzo(a,h)aruhracene>:)

beryllium"'
benzo(a)pyrene'2)

dibenzo(a,h)anthracene<:>

Risk

2 x 1 0 ^ *
5 x 10"***

5 x 10'7***
5 x lO'7***

2 x 10'5

8 x 1(T***
5 x 1(T7***

Ecological

ecoCOCs

cadmium
chromium
mercury

cadmium
chromium
mercury
selenium
vanadium

cadmium
chromium
mercury

vanadium

Risk'*

18
10
27
15
4
1 1
1
2

24
5
14
2

COC contaminant of concern
ecoCOC ecological contaminants of concern
( 1 ) skin contact pathway, adults (current land use)
(2) ingestion pathway, workers (current land use)
* indicates increased lifetime cancer nsk of 2 m 1,000,000 for an individual
"" indicates exposure quotient CXQ) for threatened and endangered (T&E) species (calculated as reasonable maximum exposure

concentration of COC x exposure factor .' toxicity threshold concentration)
**• indicates a value that is below the target nsk range for cancer (in other words, less than ; m 1 ,000,000 for an individual)

TABLE 3



Risk from Industrial Exposures to OUS Soil

3ME PRG" AVE P^G"
1 1

Site

Lanafill 5 Extension

-i'ea South of LFS

Fi'e Draining Area 1

Bunal Site 4

Gravel Lake Tank Site

West Twin uake

East Twin Lake

Grave' Lake

Trou! Creek

nebbie Creek

Large Wetland

Sma1! Wetland

Mad River

River Road Ditch

Safe For All rct-slr ai
Exposures

•

•

•

•

•

•

•

•

•

•

Safe For Average
'idjst'ial Exposures

•

•

•

Longe'-te'T Exposure
May Be -ssoc atec:
With Sor"e Co"ce rn

1

A Reasonable Maximum Exposure P'elimmary Remediation Goal for industrial exposures
B Average Exposure Preliminary Remed ation Goal for industrial exposures

Risk from Recreational Exposures to OUS Surface Soil, Sediment
or Surface Water

RME PRG' AVE PRG'
1 1

Site

Area South of LFS

Gravel Lake Tank Site

West Twin Lake

East Twm Lake

GnvtlLaka

Trout CrMk

HtttteCmek

Large Wetland

Small Wetland

Mad River

Safe For All
Recreational
Exposures

•

•

•

•

•

•

•

•

•

•

Safe For Average
Recreational
Exposures

A

A

A

Longer-term Exposure
May Be Associated
With Some Concern

Ac

• Exposures to soil or sediment
A Exposures to surface water
A Reasonable Maximum Exposure Preliminary Remediation Goal for recreational exposures
B Average Exposure Preliminary Remediation Goal for recreational exposures
C Mad River exceeded the AVE PRG because of one detection of pentachlorophenol however no source of

pentachlorophenol was detected in OUS

TABLE 4



OU6 Summary of Baseline Risk Assessment Remits

Exposure Medium

Surface Soil

Ambient Air

Exposure Point

Landfill Surface

Breathing Zone

Receptor

La«n
Maintenance
Worker
Recreational
Lawn
Maintenance
Worker
Recreational

Sate unde' Current
Exposures

Yes

Yes
Yes

Yes,

Safe under Future
Exposures

Yes

Yes
Yes

Yes

TABLE 5



OU10 SUMMARY OF BASELINE RISK ASSESSMENT RESULTS

V;e

Former Dr>
Operation in

CHP-3

Safe under Current Safe under Future Exposure
Exposure Scenarios Scenarios

Cleaning Yes
Bunding 89

Yesb

Base Headquarters Flagpole Yes
Anomaly

Yes

Yes

Yes

i E x p o s u r e s ic - _ n arxra-ed so i l s ai Landfill I ^ ane ihe Buud.ng • sump pn aiea ue cons idered ur ike i> and so a rst asscssmcni aas 101 complcicd 'or i-.rsc a-eii E- r s -e
- c r a n n a i f O s o s a i T a n i ^ "3/71 -i^AindBuiJdjne 'C119 a/e conjidcred uniiKc)\ because ifiesc areas have been remed aied in acrcrdance * ir Ohir L ^ j e re ro j ndS r w t r T -
R c t J a ons O A C ;0 3 ' ' i

^ors ide-ed JT ike >• because of ihe pa-,al conc -e e a T d a^ha i ^ v t -

TABLE 6



EPA Region 5 Records Ctr.
HIM"" - - "

203957

PB97-964110
EPA/541/R-97/112
January 1998

EPA Superfund
Record of Decision:

Wright-Patterson Air Force Base, OU 2
Dayton, OH
9/30/1997

U.S. Environmental .Protection Agency
Region 5, L •::,;;•; (.^L-:,?.!)
77 West jncr.r.-:r: ;. -:-;•-, 12ln Floor
Chicago, IL 60604-3590



UNITED STATES AIR FORCE
INSTALLATION RESTORATION PROGRAM
WRIGHT-PATTERSON AIR FORCE BASE
88™ AIR BASE WING
WRIGHT-PATTERSON AIR FORCE BASE, OHIO

RECORD OF DECISION
FOR

SPILL SITES 2, 3, AND 10 WITHIN "
OPERABLE UNIT 2

WRIGHT-PATTERSON AIR FORCE BASE, OHIO

WriiM-PatterswMB

SEPTEMBER 1997



INSTALLATION RESTORATION PROGRAM

RECORD OF DECISION
FOR

SPILL SITES 2,3, AND 10 WITHIN
OPERABLE UNIT 2

AT
WRIGHT-PATTERSON AIR FORCE BASE, OHIO

SEPTEMBER 1997



fc j CONTENTS

t

LISTOFFIGURES v

LISTOFTABLES v

ACRONYMS AND ABBREVIATIONS vi

1. THE DECLARATION . .......
I.I SITE NAME AND LOCATION
U STATEMENT OF BASIS AND PURPOSE....
13 ASSESSMENT OF THE SITE
1.4 DESCRIPTION OF THE SELECTED REMEDY
1.5 STATUTORY DETERMINATION 2

2. DECISION SUMMARY 4

2.1 SITE NAME, LOCATION. AND DESCRIPTION 4
2.1.1 Site Name and Location 4
2.1.2 Site Description 4
2.1.3 Ecology 7
2.1.4 Demography and Land Use 8

23. SITE HISTORY AND ENFORCEMENT 8
2.2.1 Site History .. 8
2.2.2 Enforcement 9

\J 23 HIGHLIGHTS OF COMMUNITY PARTICIPATION . 10
2.4 SCOPE AND ROLE OF SPILL SITES 2,3. and 10 10
23 SUMMARY OF SITE CHARACTERISTICS 11

2J.1 Summary of Site Soil Characteristics 11
2.5.2 Summary of Site Groundwater Characteristics 11

2.6 SITE RISKS.............................................................._..________-__..___............-........................—_—... 13
2.6.1 Human Health Risk. „.... 13
2.6.2 Ecological Risk 18

2.7 IDENTIFICATION OF CONTAMINANTS NEEDING REMEDIATION 18
2.8 DESCRIPTION OF ALTERNATIVES 18

2.8.1 Alternative GW1 .. 20
2.8.2 Alternative GW2A 20
2.8.3 Alternative GW2B 22
2.8.4 Alternative GW2C _ ....25
2.8.5 Alternative GW3C „ 26
2.8.6 Alternative GW4C .. 28
2.8.7 Alternative GW5C 30
2.8.8 Alternative GW6 31

2.9 SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 33
' 2.9.1 Threshold Criteria. -. .. 33

2.9.2 Primary Balancing Criteria 34
2.9.3 Modifying Criteria . 35

110 THE SELECTED REMEDY 35

• J 2.11.1 The Selected Remedy is Protective of Human Health and the Environment 36

WPAFB Draft Record of Decision for Spill Sites 2,3 and 10 iii



2.11.2 Tte Selected Remedy Caqtia with AfptiaMe or Relevnt

2.113 Tte Selected Reaedy is Cot Effective _________________ _ __ 37
Til 1 TU Trlnirilltiwilj HBiTi ..... • it Tnliiliraii MM! niiriiirtiii Tn ««>«Ti ilMnliijii i in
die MnnBMn EzteM pr?rlkiHf ___________________ 37

2.12 DOCUMDrTATION OF NO SKWB1CANT CHANGES ~ 38

WPAnt)nftBecadorDeciM»fcrS(MDSta2,3MdlO



FIGURES
•uLij^^v

1. Location of Wright-Patterson Air Force Base

2. Site Location Map

3. BTEX Contamination in Soil During July 31 to December 7,1992

4. BTEX Contamination in Groundwater During December 1 to 16,1992

5. Overview of the Feasibility Study Process

6. Conceptual Plan for Soil Bioventing/Bioslurper/Vapor Extraction Wells

7. Conceptual Plan Showing Location for Groundwater Collection and Treatment System

8. Conceptual Plan for Groundwater Extraction Wells, Soil Bioventing Wells, and Groundwater
Treatment System.

9. Proposed Vapor Extraction and Air Sparging Wells

TABLES

1. Human Health Risk Summary at the POL Storage Area Vicinity Sites

2. Summary of Remedial Alternatives

^ 3. Summary of Applicable or Relevant and Appropriate Requirements

WPAFB Draft Record of Decision for Spill Sites 2,3 and 10



and Liability Act

ACRONYMS AND ABBREVIATIONS

ARAR applicable or relevant and appropriate requirements
BMP Basewide Monitoring Program
BTEX benzene, toluene, ethylbenzene, and xylenes
BUSTR Bureau of Underground Storage Tank Regulations
CERCLA Comprehensive Environmental Response. Compensatio
CT central tendency
DO dissolved oxygen
FFA Federal Facilities Agreement
FS Feasibility Study
HEAST Health Effects Assessment Summary Tables
HQ Hazard Quotient
IRIS Integrated Risk Information System
IRP Installation Restoration Program
MCL maximum contaminant level
NCP National Oil and Hazardous Substances Pollution Contingency Plan
NGVD National Geodetic Vertical Datum of 1929
NPL National Priorities List
O&M operations and maintenance
OEPA Ohio Environmental Protection Agency
OU Operable Unit
PAH polycyclic aromatic hydrocarbon
POL petroleum, oil, and lubricants
RfC reference concentration
RfD reference dose
RI remedial investigation
RME reasonable maximum exposure
ROD Record of Decision
SVOC semivolatile organic compound
TCE trichloroethene
USEPA U.S. Environmental Protection Agency
VLEACHSM Vadose Zone LEACffing and Saturated zone Mixing model
VOC volatile organic compound
WPAFB Wright-Patterson Air Force Base

WPAFB Draft Record of Decision for Spill Sites 2,3 and 10 vi



1m. THE DECLARATION-USAF

W
laJ SITE NAME AND LOCATION

•"

Spin Ska 2.3. and 10. Operable Unit 2
Wrifht-PtntRon Air Fwee Base
Gmaneand Montgomery counties, Ohk».

1*2 STATEMENT OF BASIS AND F

rids pond by subsoifiKefoaaadtYOandwater at Operable Unit 2 Spill Skes 2, 3, and 10 in the
Peaoieufn.OilaiidLi)bricantiAicavkimiyaiWr^^ The
sekcooo of die remedial action was conducted in aixuidancew^

"frffry ACT (CBRCLA) rf 1MQ •*

iiPfh*"1**** ***** ̂ *Jlll^.iinT'MBM Art flf 1**̂ . **"*. ID the cxttM pncticiblC) the
N<tiooalOUindH>zi(doittSubctaae«P(dlimaaCaotiBfeficyP This decision is
******* **** **** ^<*'fy""»' «

Kkattfied n Appendix A.

The lead agency. WPAFB. wppoctt die sdected remedy «t this

Ia3 ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous cnbctmoe* from this siie.ifnot*ddiessedby
mvlemeBiiogihetespooseactxxiielectedtnihUROD.inayins^

ablk hethh, wdfrre, or tbe«

ItjC DESCRIPTION OF THE SELECTED KEMEDY

SpfflSke»2,3.«idIO,wtecharep«tofOp«ibleUim(OU)2. OU 2 MjJtMMtt oo» compooem
of <.ooB8pnhtBiio|> <pvinmiDBBul iWBBiijttoi) MO cfatMp pUMOBiiy bcjp^ pcrfocmco upper
tfae!niaIIahoaRMtDniioaPtof7mGRP)K WPAFB. The SP has divided the Boeitto 11
OO», each widnevenl BRP sues located hi dotepngdariiy to eadi other. Ib mo« cases, the

ddfcsscdoade

TheaeareiheMOtt-SoiBcewaBd
-X^-Sowce-RODsforOUlandtheNoAaiooRODfarsoaai21IRPsittS- The No Action
ROD addresses nfl at <hes aoon WPAPB, mdndbg 5 safes from OU 2; the CoelandChemkal
Stonfe Aaea. Teoapomy Coal StorafB Pile, Long-Tenn Goal Sioafe Area, Burial Site 1. and
the Battdinf 89 Coal Stooge Pfle. I&addttotusewenJIRPsheshavtforeipnethetiaditiofial
FeacMEty Study (R) process and tie beinf addressed wi



•B

Ofl
iaf<

l«

1997

300.00 (KOTO-Wi

SEP 50 1997



•UÎ ĴF
lb. THE DECLARATION - USEPA

lb.l SITE NAME AND LOCATION

Spill Sites 2. 3. and 10. Operable Unit 2
Wright-Patterson Air Force Base
Greene and Montgomery counties, Ohio.

IbJ STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) document presents the selected remedial action to reduce the risks posed
by subsurface soil and groundwater at Operable Unit 2 Spin Sites 2, 3, and 10 in the Petroleum, Oil. and
Lubricants Area vicinity at Wright-Patterson Air Force Base (WPAFB). The selection of the remedial
action was conducted in accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980 as «"y>dfd by the Superfimd Amendments and Reauthorization Act of
1986, and, to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP). This decision is based on the Administrative Record for the site. All documents, correspondence,
and other resources that comprise the Administrative Record upon which this decision is based are
identified in Appendix A.

The U.S. Environmental Protection Agency (USEPA) supports the selected remedy.

1 b3 ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from mis site, if not addressed by implementing the
response action selected in this ROD. may present an imminent and substantial endangennent to public
health, welfare, or the environment

lb.4 DESCRIPTION OF THE SELECTED REMEDY

This ROD documents the selected remedy for subsurface soil and groundwater contamination at Spill Sites
2.3. and 10, which are part of Operable Unit (OU) 2. OU 2 represenu one OMqxment of a comprehensive
environmental investigation and cleanup presently being performed under the Installation Restoration
Program (IRP) at WPAFB. The IRP has divided the Base into 11 OUs, each with several IRP sites located
hi close proximity to each other. In most cases, the Remedial Investigations (RIs) conducted at the OUs
addressed only the source areas. Groundwater, surface water, and sediment flowing from these areas will
be monitored and addressed under the Basewide Monitoring Program.

Three RODs have been issued as a result of the RIs at WPAFB. These arc the "On-Source" and
•KMT-Source" RODs for OU1 and the No Action ROD for soil at 21 IRP rites. The No Action ROD
addresses soil at sites across WPAFB, including 5 sites from OU 2; me Coal and Chemical Storage Area,
Temporary Coal Storage Pile, Long-Term Coal Storage Area, Burial Site 1. and the Building 89 Coal
Storage Pile. In addition, several IRP sites have foregone the traditional Feasibility Study (FS) process and
are being addressed with presumptive remedies.

WPAFB Draft Record of Decision for Spill Sites 2,3 and 10 lb



Tie hnkr at Spfll She* 2. 3. nd 10 • Oil
(POL) Stonfc Area vknity is:

n

w ,

rowhMer « Spffl Sim 2, 3. Hd ia
EtfspOMdby

Ik5 STATUTORY DETERMINATION

to

TkeKfeaed

dcp^

AddUkMOy. npptemaul anoint umiK*d • M«y 1997
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Ic. THE DECLARATION-OHIO EPA

lc.1 SITE NAME AND LOCATION

Spill Sites 2,3, and 10, Operable Unit 2
Wright-Patterson Air Force Base
Greene and Montgomery counties, Ohio.

IcJ STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) document presents the selected remedial action to reduce the risks posed
by subsurface soil and groundwater at Operable Unit 2 Spill Sites 2,3, and 10 in the Petroleum, Oil, and
Lubricants Area vicinity at Wright-Patterson Air Force Base (WPAFB). The selection of the remedial
action was conducted in accordance with the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) of 1980 as amended by the Superfund Amendments and Reauthorization
Act of 1986, and, to the extent practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). This decision is based on the Administrative Record for the site. All
documents, correspondence, and other resources that comprise the Administrative Record upon which
this decision is based are identified in Appendix A.

The Ohio Environmental Protection Agency (OEPA) supports the selected remedy at this site.

IcJ ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this she, if not addressed by implementing
the response action selected in this ROD, may present an imminent and substantial endangerment to
public health, welfare, or the environment

lc.4 DESCRIPTION OF THE SELECTED REMEDY

This ROD documents the selected remedy for subsurface soil and groundwater contamination at Spill
Sites 2,3, and 10, which are part of Operable Unit (OU) 2. OU 2 represents one component of a
comprehensive environmental investigation and cleanup presently being performed under the Installation
Restoration Program (IRP) at WPAFB. The IRP has divided the Base into 11 OUs, each with several
IRP sites located in close proximity to each other. In most cases, the Remedial Investigations (RIs)
conducted at the OUs addressed only the source areas. Groundwater, surface water, and sediment
flowing from these areas will be monitored and addressed under the Basewide Monitoring Program.

Three RODs have been issued as a result of the RIs at WPAFB. These are the "On-Source" and
"Off-Source" RODs for OU 1 and the No Action ROD for soil at 21 IRP sites. The No Action ROD
addresses soil at sites across WPAFB, including 5 sites from OU 2; the Coal and Chemical Storage Area,
Temporary Coal Storage Pile, Long-Term Coal Storage Area, Burial Site 1, and the Building 89 Coal
Storage Pile. In addition, several IRP sites have foregone the traditional Feasibility Study (FS) process
and are being addressed with presumptive remedies.

WPAFB Draft Record of Decision for Spill Sites 2,3 and 10 Ic
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2. DECISION SUMMARY

W
2.1 SITE NAME, LOCATION, AND DESCRIPTION

2.1.1 Site Name and Location

Spill Sites 2,3, and 10 are located in the POL Area vicinity of WPAFB hi southwestern Ohio. The Base
lies in Montgomery and Greene counties, approximately 60 miles north of Cincinnati. 50 miles west of
Columbus, just east of the city of Dayton, and adjacent to the city of Fairborn (Fig. 1).

The installation is composed of Wright and Patterson Fields, which are separated by State Route 444.
Wright Field comprises Area B, approximately 2,800 acres; Patterson Field comprises Areas A and C,
approximately 5,711 acres. The spill sites are pan of OU 2: a group of eight sites close together in the
northeastern corner of Patterson Field (Area C). OU 2 sites are SpUl Sites 2,3, and 10; the Coal and
Chemical Storage Area; Temporary Coal Storage Pile; Long-Term Coal Storage Area; Burial Site 1; and
the Building 89 Coal Storage Pile. Each site is within 1,000 ft of an adjacent site, and all sites fall within a
rectangular area of approximately 105 acres, although the combined areas of the sites is significantly less.

Spill Sites 2 and 3 arc located within the POL Storage Area, approximately 200 ft and 400 ft, respectively,
inside the WPAFB east boundary. Spill Site 10 is approximately 600 ft southwest of the POL Storage Area
and 1,400 ft inside the WPAFB east boundary (Fig. 2).

2.1 J Site Description

I^JF 2.1.2.1 Topography

The land surface at WPAFB varies hi altitude from approxunately 780 to 975 ft above the National
Geodetic Vertical Datum of 1929 (NGVD); land surface at OU 2 varies from approximately 815 to 835 ft
above NGVD. The sites hi the POL Storage Area vicinity are relatively flat with only minor topographic
relief. Because of this relatively flat terrain, surface stream and surface water runoff velocities are
typically low, pud surface stream sfdimcnts tend to accumulate hi localized areas downstream from storm
drainage discharges.

2.1.22 Geology

The subsurface is composed of six stratigraphic units ranging hi age and lithographic type from Paleozoic
age marine limestones and shales to Cenozoic age gravel, sand, silt, and clay of either glacial or fluvial
origins, hi ascending stratigraphic order, Unit I bedrock consists of shale interbedded with fossiliferous
limestone. Unit n is composed primarily of unconsolidated lacustrine »»-riimeiits deposited directly on
bedrock. Unit in consists of unconsolidated glacial outwash deposits mat overlie the lacustrine sediments.
Unit IV is the Discontinuous Till Interval that overlies the lower glacial outwash deposits. Unit V consists
of the upper gladal outwash deposits and usuaUy contains me water table. Unit VI is composed of the
alluvial deposits that occur at the surface. Units D through VI fill the bedrock valley located beneath
WPAFB and the chy of Fairborn.
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communities consist of Hebble Creek, Medway Lake, Bass Lake, several gravel pits, and adjacent riparian
wetlands and comprise less than 2% of the study area. Vegetation consists of box elder, cottonwood, and
various sedges and grasses; the fauna include various species of aquatic arthropods and fish. The
remaining 11 * of the area is WPAFB runways, taxi ways, and aircraft parking areas.

No federally listed or proposed threatened or endangered species are known to live within the study area.
However, two federal candidate species—the eastern massasauga rattlesnake and the glade mallow—have
been reported outside the 1 -mile zone at WPAFB. The upland sandpiper, a state-listed threatened species,
is known to nest in the grassy areas near Spill Site 10.

2.1.4 Demography and Land Use

The Base is the Headquarters to the Air Force Materiel Command and home to organizations such as the
Air Force Wright Aeronautical Laboratories, Air Force Institute of Technology, and the Aeronautical
Systems Center. The Base has a significant proportion of its acreage devoted to logistical
support/warehouse land uses, research and development, and administrative and classroom space. Airfield
functions constitute 24% of the on-Base land uses. WPAFB is not scheduled for closure under the Base
Realignment and Closure program.

As of 1990, the tity of Faiitomhadapopulation of 31,298. The daily population at WPAFB can exceed
40,000 people and includes approximately 18,000 civilian personnel, 10,000 military personnel, and 10,000
contractor employees. Access to WPAFB is restricted to military personnel, civilian employees, and other
authorized persons. Access to the POL Storage Area vicinity is restricted to authorized personnel.
Military, industrial, commercial, office, residential, educational, agricultural, and recreational land use
exists within a 1-mile zone of OU 2.

: OU 2 POL Storage Area sites are used to store heating oil, automotive fuels, and jet fuel products.
The POL Storage Area consists of a complex of large aboveground storage tanks ranging in capacity from
15.000 gal to 840,000 gal with a total storage capacity of 38,000,000 gal. These tanks are located in a
bermed area lined with geotextile material. Petroleum products are transferred within the POL Area
through a network of recently installed aboveground piping. Some underground piping remains in service
for distribution to outlying areas.

22 SITE HISTORY AND ENFORCEMENT

22.1 Site History

Historically, the OU 2 POL Storage Area was used to store heating, automotive, and jet fuel products. The
petroleum products were transferred to fueling stations or other areas of die Base through a network of
underground pipes and valves. The underground piping was abandoned hi place and replaced with
aboveground piping in 1996.

Spill Site 2 is associated with the release of approximately 8,300 gal of JP-4 jet fuel from Tank 256 in
April 1976. The spill occurred within a diked area surrounding the tank. The wells hi both the North Well
Reid and the West Park Well Field were on reserve status at that time.

Spill Site 3 involved the release of 1200 to 2,500 gal of No. 2 fuel oil from Tank 272 in March 1981. The
spill occurred between Tank 272 and the fueling station.

The spill at Site 10 occurred in October 1989 when a flange gasket ruptured on a JP-4 hydrant and released
an estimated 150 gal of fuel. This site is surfaced with limestone gravel and asphalt; at the time of the fuel
spill, the site was grass covered.
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the site are thoroughly investigated and appropriate response actions are taken to protect public health,
welfare, and environment

23 HIGHLIGHTS OF COMMUNITY PARTICIPATION .

WPAFB currently has an Environmental Advisory Board mat consists of representatives from local
government agencies, businesses, and the community groups playing an active role in the Installation
Restoration Program (IRP) process. The board meets quarterly to discuss and concur on a variety of topics
regarding the environmental program at WPAFB. The board has the opportunity to review and comment
on all documents addressing the IRP sites. WPAFB offered opportunities for public input and community
participation during theRI and Proposed Plan for Spill Sites 2,3, and 10 at OU 2. The Proposed Plan was
made available to the public in the Administrative Record and the Information Repository. The notice of
availability for the Proposed Plan was published hi the Dayton Daily News (local paper) on Sunday,
February 23,1997, and in The Skywriter (Base newspaper) on February 28,1997. A public comment
period was held from February 24 through March 25,1997.

The public comment period was not extended as there were no requests for an extension. The Base held a
public meeting on March 4,1997, at 6:00 pjn to discuss the investigatory activities that took place at the
Spill Sites. Representatives from the USEPA, OEPA, and WPAFB were all present to answer questions
about the Base, the OU 2 POL Storage Area vicinity sites, and the recommended alternative. No members
of the public attended the meeting and no written comments were received. These community participation
activities fulfill the requirements of Section 113(kX2)(BXi-v) and 117(a)(2) of CERCLA,

2A SCOPE AND ROLE OF SPILL SITES 2,3, and 10
\Jf

This ROD documents the selected remedy for subsurface soil and groundwater contamination at Spill Sites
2,3, and 10, which are part of OU 2. OU 2 represents one component of a comprehensive environmental
investigation and cleanup presently being f&fwwtfi i"KVy the Installation Restoration Pmgrpm (IRP) at
WPAFB. The IRP has divided the Base into llOUs, each with several IRP sites located in close proximity
to each other. In most cases, the RIs conducted at theOUs addressed only the source areas. Groundwater,
surface water, and sediment flowing from these areas will be monitored and addressed under the Basewide
Monitoring Program.

Remedial actions for several IRP sites are being addressed in a streamlined method with presumptive
remedies. (Presumptive remedies are those approved by the USEPA as proven remedies for CERCLA sites
with similar contaminants.) Sites remediated under this streamlined process forego the standard FS process
and can proceed into remedial action.

Three RODs have been issued as a result of the RIs at WPAFB. These are the "On-Source" and
"Off-Source" RODs for OU 1 and the No Action ROD for soil at 21 IRP sites. The No Action ROD
addresses soil at sites across WPAFB, including 5 sites from OU 2: the Coal and Chemical Storage Area,
Temporary Coal Storage Pile, Long-Term Coal Storage Area, Burial Site 1, and the Building 89 Coal
Storage Pile.

SUMMARY OF SITE CHARACTERISTICS

Contaminants found at Spill Sites 2,3, and lOinthe POL Storage Area vicinity are those generally
associated with petroleum storage areas; namely, benzene, toluene, ethylbenzene, and xylenes (BTEX),
semivolatile organic compounds (SVOCs) called polycyclic aromatic hydrocarbons (PAHs), and some
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Cancer risk is calculated using a USEPA-derived value called the cancer slope factor. The cancer slope
. factors for the OU 2 RI were obtained from the USEPA Integrated Risk Information System (IRIS) if

%ir possible. If values were not available from IRIS, the USEPA Health Effects Assessment Summary Tables
(HE AST) were used.

»

For noncartinogenic contaminants, the likelihood of adverse health effects is expressed as a numerical ratio
called the Hazard Quotient (HQ). Values for the HQ of greater than 1.0 indicate that noncartinogenic
adverse health effects may be likely to occur. The likelihood of noncarrinogenic adverse health effects is
evaluated using the reference dose (RfD) or the reference concentration (RfC) for inhalation exposure. The
RfDs and RfCs used in the RI were obtained from USEPA IRIS and HEAST data sources.

The toxicity values for carcinogenic and noncarcinogenic exposure are derived for oral or inhalation
exposures. In some cases it was appropriate to modify an oral RfD or slope factor to account for dermal
exposure to a hazardous chemical. The methodology and justification for this modification is given in
Sect. 6.4 of the RI.

For the PAHs, USEPA relative potency factors were used to adjust the slope factors for all carcinogenic
PAHs based on the slope factor of benzo(a)pyrcne. The relative potency factor for benzo(a)pyrene is given
as 1.0; for benzo(a)antnraoene, 0.145; and dibenzo(aji)anthracene, 1.11. Please see the RI for a complete
discussion of the PAH toxicity values.

245.1.4 Risk Characterization

Presented in Table 1 is the cumulative risk for the exposure pathways chosen for the sites in the POL
Storage Area vicinity. Arsenic, beryllium, and benzene are the primary contributors to carcinogenic risk

•i * for all groundwater exposures. The primary carcinogens in surface soil and subsurface soil are the PAHs
[benzo(a)pyrene, dibenz(a4i)anthracene, benzo(a)anthracene], and beryllium.

The primary contributing contaminants to noncarcinogenic risk include the metals mgn£^n«eft, antimony,
and arsenic. In surface soil and subsurface soil, the metals manganese, ""lnrn"». antimony, and vanadium
contribute to the noncarcinogenic risk.

Risks for the commercial industrial worker exposure to surface soil and groundwater and the hypothetical
residential exposure to groundwater exceed the target value of one in ten thousand excess cancers using the
RME assumptions. Noncarcinogenic HQs for the metals exceed the EPA target of 1.0 for all scenarios
using the RME assumptions.

EPA guidance states that the one hi ten thousand cancer risk level is not a finite line for the evaluation of
the need for remedial action. The project managers—in cooperation with the USEPA, OEPA, and the
public—may evaluate the need for specific actions at specific sites with risks slightly greater than the target
risk range. Worker risks were evaluated assuming no protective clothing .No members of the public are
currently exposed to the groundwater contamination from the POL Area vicinity. No production wells exist
in the contaminant plume and none are scheduled for construction. Therefore, it is unlikely that members
of the public or workers will exhibit adverse health effects from this she under realistic exposures.
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2A2 Ecological Risk

An Ecological Risk Assessment (ERA) was performed for OU 2 and a 1-mile zone surrounding OU 2. The
contaminants evaluated in the ERA were from a large area, and it is difficult to isolate the effects of the
spill sites on the ecology of the area. The POL Storage Area is highly industrialized and is not a suitable
area for plant or animal species other than groundhogs or rodents. Metals, PAHs, and pesticides were
identified to possibly contribute to the detriment of the plant and animal species in the OU 2 area. The
uncertainties associated with the ERA and the conservative safety factors used resulted in the conclusion
that no significant ecological harm is likely to occur as a result of contaminants at OU 2.

2,7 IDENTIFICATION OF CONTAMINANTS NEEDING REMEDIATION

Using the RI and its Baseline Risk Assessment as a starting point, analytes detected during the
investigation were screened to identify those requiring remediation. Figure 5 illustrates the order in which
exposure point concentrations, or maximum observed concentrations for analytes, were compared to a
series of criteria to determine whether they represent a hazard to be remediated. The results of the
screening process indicate benzene hi groundwater and BTEX in subsurface soil at Spill Sites 2, 3, and 10
in the POL Storage Area vicinity require remediation. PAHs were considered to not need specific remedial
actions because of the low CT risk and their presence hi general urban pollution. The metals were not
specifically addressed because the incidence of high levels of the metals was very sporadic and not
reproducible in the rounds of sampling. Other analytes, particularly arsenic in groundwater, probably are
elevated as a result of changes in redox conditions or the availability of complexing agents occurring as a
result of fuel contamination. These analytes would be diminished hi concentration if the subsurface soil
source of the benzene is reduced.

of ^ rcmcd*al action for subsurface soil is to reduce the BTEX contamination to levels below
the criteria set by the State of Ohio's Bureau of Underground Storage Tank Regulations (BUSTR). These
levels are : benzene, 0.17 milligrams per kilogram (mg/kg); toluene, 7 mg/kg; ethylbenzene, 10 mg/kg; and
xylene, 47 mg/kg. The goal of the remedial action for groundwater is to reduce the benzene contamination
to below the MCL of 5 ftg/L, as specified in the Safe Drinking Water Act

24 DESCRIPTION OF ALTERNATIVES

This section presents narrative summaries of alternatives considered (following initial screening) for
remediation of benzene in groundwater and BTEX in subsurface soil at Spill Sites 2, 3, and 10. These
alternatives represent a range of remedial options including no action, limited treatment actions, and
aggressive treatment actions. The development of the alternatives followed the expectations of USEPA for
remediation of CERCLA sites.

Table 2 provides a summary of the process options associated with each alternative developed for detailed
analysis. Descriptions of the eight alternatives include estimates of the construction cost, the annual
operation and maintenance (OftM) cost, present worth value (i.e., what it would cost today to build and
operate into the future), and remediation times. Estimated remediation times do not include monitoring,
which will continue for 1 1 years for all alternatives.

Table 3 provides a summary of the primary applicable or relevant and appropriate requirements (ARARs)
for all alternatives evlauated.
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Tabk2. Sanmai? of Remedial Alternatives

Alternative

Process option

In situ Biodegradation of subsurface
soil

Natural Attenuation of Groundwater
OAM of Product Removal Systems
Institutional Controls
Subsurface Soil and Groundwater

Monitoring
Subsurface Soil Bioventing
Bioslurper Wells/Soil Vapor

GW1 GW2A

X X

X X
X
X
X

GW2B

X
X

X
X

X

GW2C

X
X
X
X

X

GW3C

X

X
X
X

GW4C

X
X
X

X

GW5C

X
X
X

GW6

X
X
X

Extraction
Groundwater collection a n d X X X

treatment using metals
precipitation and chemical
oxidation with surface
waterdischarge

Gronndwater air sparging X

Subsurface soil vapor extraction X X

2JL1 Alternative GW1

Alternative GW1 , the No Action alternative, is considered in the range of alternatives to serve as a baseline
or to address sites that do not require active remediation. NCP and CERCLA guidance require that the No
Action alternative be evaluated. This alternative assumes Oat no remedial action will occur and that the
site would be left in its present condition. The existing recovery actions would be dismantled. Any
changes to the site conditions would be a direct result of natural processes and no monitoring would be
conducted to document changes in contaminant levels. Minimal cost is associated with this alternative.

2A2 Alternative GW2A

Alternative GW2A uses natural processes, institutional controls, and monitoring to address contamination
of groundwater and subsurface soil. Components of this alternative are:

• in situ biodegradation of subsurface soil,
• natural attenuation of groundwater,
• O&M of existing removal actions,
• institutional controls, and
• subsurface soil and groundwater monitoring.

In situ biodegradation of subsurface soil and natural attenuation of groundwater depend on natural
processes to remediate contamination. Indigenous microbial communities use organic materials as food or
as a catalyst in their metabolism thereby degrading organic contaminants to innocuous compounds like
carbon dioxide and water. These natural processes have been demonstrated to be a permanent, effective,
environmentally sound resolution to petroleum contamination.
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Numerous factors such as soil moisture content, porosity, temperature, pH, oxygen, redox potential.
presence of suitable microbes, nutrients, and the types and concentrations of contaminants affect the
potential for, and rate of, biodegradation. Data collected during the RI, BioPhime II modeling performed

%^ as pan of the RI, and VLEACHSM modeling performed as part of the FS demonstrate that biodegradation
activities are occurring in the POL Storage Area vicinity. The measured absence and depressed levels of
dissolved oxygen (DO) concentrations in the contaminated groundwater is a good indicator that aerobic
(oxygen-sufficient) biodegradation is occurring. The depleted sulfate and nitrate and increased iron
concentrations observed are indicative of anaerobic (oxygen-deficient) biodegradation taking place in areas
where the dissolved oxygen has been depleted. Calculations performed during the RI estimate the aquifer
in the POL Storage Area is capable of assimilating at least 17,000 to 21 ,000 ug//L of petroleum
hydrocarbons, which is well above the highest BTEX and total volatile hydrocarbons concentrations
observed in the groundwater. In situ respiration tests performed as part of the bioventing field initiative
verified that biodegradation is naturally occurring within the subsurface soils.

O&M of existing removal actions would continue. Institutional controls such as fences and deed
restrictions ensure access to the site is restricted and future land use is appropriate. Subsurface soil gas and
groundwater monitoring will evaluate the performance of in situ biodegradation and natural attenuation and
provide the data needed to verify the effectiveness of the alternative to meet remedial action objectives for
subsurface soils and groundwater. The effectiveness of the alternative will be evaluated under the
Basewide Monitoring Program (BMP). Monitoring will continue for 3 years after cleanup goals are
achieved.

The estimated remediation time for Alternative GW2A is 8 years using the combined results of
BIOPLUME n groundwater modeling performed during the RI and VLEACHSM modeling performed
during the FS. Results of these models indicate remediation goals for BTEX hi subsurface soil will be
reached in 6 years and the remediation goal for benzene in groundwater will be reached within 2 years of

i . the removal of potential sources.

For costing purposes, a total of nine groundwater and subsurface soil gas monitoring wells were assumed to
be sampled twice a year for 1 1 years. Confirmatory soil sampling will verify remedial goals are reached.
The monitoring program will be developed and implemented under the BMP, which will determine the
actual number and location of samples, sampling frequency, and the list of analytes.

The primary components for capital costs are the periodic replacement of existing fences and warning
signs. The major components of the O&M cost are maintenance of existing fences and period subsurface
and groundwater monitoring. Cost estimates do not include the continued O&M of the existing recovery
actions because these costs are applicable across all alternatives (except No Action) and are being incurred
as part of a separate removal action. Costs for Alternative GW2A are presented below:

Capital Cost $30,000
Annual O&M Cost $77,000
Present Worth Value $610,000
Estimated Remediation Time 8 years

2A3 Alternative GW2B
"»

Alternative GW2B consists of the same components as Alternative GW2A except subsurface soil would be
actively remediated by soil bioventing. Components of this alternative are:
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2A5 Alternative GW3C

Alternative GW3C provides for recovery and treatment of contaminated groundwater and in situ
Modegradation of subsurface soil. Components of this alternative are:

• in situ biodegradation of subsurface soil,
• groundwater collection and treatment using metals precipitation and chemical oxidation with surface

water discharge,
• O&M of existing removal actions,
• institutional controls, and
• subsurface soil and groundwater monitoring.

As in Alternative GW2A, subsurface soil would be remediated using natural processes. Groundwater
would be collected using a system of extraction wells and treated above ground by a metals removal
process followed by chemical oxidation. Extraction wells can effectively remove contaminated
groundwater for aboveground treatment. Precipitation can effectively remove inorganic constituents from
groundwater, which will eliminate probable iron and scaling problems. Chemical oxidation provides for
effective, permanent destruction of organic contaminants.

The groundwater recovery and treatment system severely damaged by fire in November 1995 would be
rebuilt and used as part of this system The components of mis recovery system included a submersible
pump, a skimmer pump, and associated valves and piping. Three additional groundwater extraction wells
would be installed to collect contaminated groundwater two within the high-VOC area and one
downgradient of the plume (Fig. 7). Placing extraction wells in the high-contamination area would
accelerate the extraction and subsequent remediation of groundwater. Based on groundwater modeling, the
best extraction rates estimated that a pumping rate of 75 gpm for the two wells in the high VOC area and
50 gpm for the downgradient well would create steady-state capture zones that would effectively capture
the contaminated groundwater plume.

The automated treatment system damaged by fire in 1995 was designed to run at a maximum flow rate of
150 gpm and included an oil/water separator, equalization tank, product storage tank, ah* stripper with
blower, filtration system, liquid-phase carbon adsorption filters, transfer pumps, and the associated valves
and piping. This system would be rebuilt and modified to include metal precipitation and chemical
oxidation processes. Metals would be precipitated through pH adjustment The sludge generated from the
metals removal process will need to be stored temporarily before transport and disposal at a RCRA-
permitted landfill.

The chemical oxidation system would use hydrogen peroxide in combination with ultraviolet light to
convert undesirable organic contaminants to simpler, nontoxic compounds of carbon, oxygen, and
hydrogen. Peroxide dosages were estimated to be 50 mg/L of groundwater treated, and power consumption
was estimated at 35 kW. Treated groundwater would be discharged to a nearby drainage system that
ultimately flows to the Mad River. The discharge would require a modification to the existing NPDES
permit from Ohio EPA.

O&M of existing removal actions would continue, institutional controls would restrict access to the site
and ensure future land use is appropriate, and subsurface soil gas and groundwater monitoring, as described
in GW2A, would be conducted to verify the effectiveness of in situ biodegradation and the groundwater
recovery and treatment system.

WPAFB Draft Record of Decision for Spill Sites 2,3 and 10 26



PropoMd
SwfwLoootl

UMtl* if «IM
SCALE! I'- 400' -0'
DATE: 01-28-97
FILENAME: FSSC3-05.DGN

Flf. 7. Conceptual Plan Showing Locatkm for Oroundwtter Collection and Treatment Syitem.

C



The estimated remediation time is 7 years. In situ biodegradation of contaminants in the subsurface soils
should take about 6 years, while modeling indicates extraction and treatment of groundwater would lower
benzene concentrations below the MCL within 1 year after removal of the vadose zone contaminant source.

For costing purposes, a total of nine groundwater and subsurface soil gas monitoring wells were assumed to
be sampled twice a year. Because the Tank Farm is considered inaccessible to all active remedial
technology options, the monitoring program will continue for 11 years, as described hi Alternative GW2A.

The primary components for capital costs are the periodic repair and replacement of fences and signs,
installation of the extraction wells, and rebuilding and repairing the damaged groundwater treatment
system. The major O&M cost components are maintenance of the wells and treatment system, sludge
transport and disposal, hydrogen peroxide, pH-adjusting materials, and the periodic monitoring/sampling
program. Cost estimates do not include the continued operation and maintenance of the existing recovery
actions because these costs are applicable across all alternatives (except No Action) and are being incurred
as part of a separate removal action. Costs for Alternative GW3C are presented below:

Capital Cost $5400,000
Annual O&M Cost $1.900,000
Present Worth Value $16,000,000
Estimated Remediation Time 7 years

2J.6 Alternative GW4C

Alternative GW4C provides for active treatment of both subsurface soil and groundwater. Components of
the alternative are:

I j • subsurface soil bioventing,
\Jr • groundwater collection and treatment using metals precipitation and chemical oxidation with surface

water discharge,
• O&M of existing removal actions,
• institutional controls, and
• subsurface soil and groundwater monitoring.

Subsurface soil would be remediated with bioventing. as described in Alternative GW2B. Groundwater
would be collected using a system of extraction wells and treated above ground by a metals removal
process followed by chemical oxidation as described hi Alternative GW3C. A conceptual layout for this
alternative is presented in Fig. 8.

O&M of existing removal actions would continue, institutional controls would restrict access to the site
and ensure future land use is appropriate, and subsurface soil gas and groundwater monitoring, as described
hi GW2A, would be conducted to verify the effectiveness of the remedy.

The estimated remediation time is 2 years. Remediation time for the subsurface soils would be less fhpp 1
year, while extraction and treatment of groundwater would lower benzene concentrations in groundwater
below the federal MCL of 5 ug/L within about 1 year after removal of the vadose zone contamination
source.
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For costing purposes, a total of nine groundwater and subsurface soil gas monitoring wells were assumed to
be sampled twice a year. Because the Tank Farm is considered inaccessible to all active remedial
technology options, the monitoring program will continue for 11 years, as described in Alternative
GW2A.

The primary components for capital costs are the periodic repair and replacement of fences and signs,
installation of the extraction wells, and rebuilding and repairing the damaged groundwater treatment
system. The major O&M cost components are maintenance of the bioventing and groundwater extraction
wells, treatment system, sludge transport and disposal, hydrogen peroxide, pH-adjusting materials, and the
periodic monitoring/sampling program. Cost estimates do not include the continued operation and
maintenance of the existing recovery actions because these costs are applicable across all alternatives
(except No Action) and are being incurred as part of a separate removal action. Costs for Alternative
GW4C are presented below:

Capital Cost $6300,000
Annual O&M Cost $2,000,000
Present Worth Value $10,000,000
Estimated Remediation Time 2 years

2JL7 Alternative GW5C

This alternative is similar to Alternative GW3C and GW4C except subsurface soil remediation is
accomplished by soil vapor extraction rather than in situ biodegradation or bioventing. Components of this
alternative are:

subsurface soil vapor extraction,
groundwater collection and treatment using metals precipitation and chemical oxidation with surface
water discharge,
operations and maintenance of existing removal actions
institutional controls, and
subsurface soil and groundwater monitoring.

Subsurface soil would be remediated by soil vapor extraction. As explained in Alternative GW3A, soil
vapor extraction promotes volatilization and biodegradation of organic constituents in soil by removing soil
gas from a battery of shallow wells. VOCs would be removed from the subsurface soil and processed
through a central vacuum system where the vapors would be cleaned with vapor-phase carbon canisters.
The extraction well configuration would be exactly the same as the soil bioventing wells described in
GW2B. Groundwater would be collected using a system of extraction wells and treated above ground by a
metals removal process followed by chemical oxidation as described in Alternative GW3C. A conceptual
layout for this alternative is presented in Fig. 8.

O&M of existing removal actions would continue, institutional controls would restrict access to the site
and ensure future land use is appropriate, and subsurface soil gas and groundwater monitoring, as described
hi GW2A, would be conducted to verify the effectiveness of the remedy.

The estimated remediation time is 2 years. Remediation time for the subsurface soils would be less than 1
year, while extraction and treatment of groundwater would lower benzene concentrations below the MCL
within about 1 year after removal of the vadose zone contamination source.
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Wright-Patterson AFB first considered a preliminary range of alternatives consisting of different process options that could
reduce the risks to the public and the environment. Some of the alternatives evaluated during initial screening ware
eliminated as a result of rmptementability concerns, lack of effectiveness, or excessive costs.

Threshold Criteria (alternatives must meet these)

Overall Protection of Human Health and the Environment addresses how an alternative provides
adequate protection of human health and the environment and how risks posed through each exposure pathway are
eliminated, reduced, or controlled through treatment, engineering controls, or institutional controls.

Compliance wtth Applicable or Relevant and Appropriate Requirements (ARARs) addresses whether an
alternative win meet Federal and state ARARs. ARARs are regulations or other legal requirements that may govern
environmental actions at a particular site.

Balancing Criteria (used to optimize the selection)

Long-Term Effectiveness and Permanence addresses the effectiveness of an alternative to maintain
protection of human health and the environment after remedial objectives have been achieved.

Reduction of Toxlcfty, MoMHty or Volume through Treatment addresses the expected performance of the
alternative or technology to permanently and significantly treat the hazardous substances.

Short-Term Effectiveness addresses the time frame to complete the remedial action and any adverse
impacts to human health and the environment that may occur during the implementation and operation period until remedial
objectives are achieved.

ImpkMnefitablHty is the technical and administrative feasfcifty of a remedy, including the availability of
materials and services needed to implement

Coat includes capital and operations and maintenance costs, as wet as a present worth cost. Present worth
is the total cost of an alternative in terms of today's ddars.

Modifying Criteria (used to finalize the alternative)

State Acceptance Indicates the concerns the state has regarding the selected remedy,
criterion is assessed following comment by state regulatory agencies on the RI/FS Reports and the Proposed Plan.

This

Community Acceptance indfcates the concerns the public may have regarding each of the alternatives.
This criterion is assessed in the Record of Decision foBowing review of public comments on the RI/FS Report and the
Proposed Plan.
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Alternative GW2A poses the least risk to workers because it has the fewest worker requirements and less
potential for exposure.

Implenentability

All alternatives use common equipment, common materials, and reliable technologies. The easiest
alternative to implement is GW2A because it has the fewest requirements. Areas directly under the active
bermed Tank Farm are considered to be inaccessible to all active remedial technology options.

Cost

The cost difference between the alternatives is significant and varies by more than an order of magnitude.
Alternative GW2A would be the least costly to implement because it has the lowest capital costs and
annual O&M cost. The differences in costs among Alternatives OW2A, GW2B, and GW2C reflect the
cost associated with different soil treatments. Alternatives GW3C, GW4C, and GW5C include
groundwater extraction and treatment and are the most costly alternatives.

2J93 Modifying Criteria

Regulatory acceptance

The USEPA and the State of Ohio have reviewed the alternatives and are in agreement with the selected
remedy.

I Public accepta

WPAFB solicited input from the public during the RI and Proposed Plan for Spill Sites 2, 3, and 10 at
OU2. The Proposed Plan was made available to the public in the Administrative Record and the
Information Repository. A public comment period was held from February 24 through March 25, 1997.
The public comment period was not extended as there were no requests for an extension. The Base held a
public meeting on March 4. 1997, at 6:00 pan. to discuss the proposed remedy for the Spill Sites. No
members of the public attended the meeting and no written comments were received.

2.10 THE SELECTED REMEDY

The selected remedy for cleanup of groundwater and subsurface soil at Spill Sites 2, 3, and 10 in the POL
Storage Area vicinity is Alternative GW2A:

• in situ biodegradation of contaminants in subsurface soil,
• natural attenuation of oontaipfaa"** in groundwatffrt
• O&M of existing recovery actions,
• institutional controls, an<1
• subsurface soil and groundwater monitoring.
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are currently in force because of the nature of site activities (i.e., active military base, aircraft movement
and operations, and presence of fuel products). Institutional controls such as fences and deed restrictions
ensure that access to the site is restricted and future land use is appropriate. Signs will be installed to
warn of the potential risks associated with exposure to subsurface soil and groundwater contaminants. No
unacceptable risks or cross-media impacts will be caused by implementing Alternative GW2A because no
contaminated materials will be exposed by this technology. During any site intrusive activities, clearances
wiH be obtained from the appropriate Base office. Workers and site personnel will be instructed in site
hazards and use of personal protective equipment

2.11.2 The Selected Remedy Complies with Applicable or Relevant
and Appropriate Requirements

The selected remedy will comply with chemical-specific, action-specific, and location-specific ARARs
and is consistent with U.S. Air Force policy to use in situ ttodegradation and natural attenuation whenever
feasible. BTEX levels in subsurface soil will be reduced to levels below the criteria set by the State of
Ohios BUSTR. Benzene concentrations will be reduced below the MCL of 5 ug/L, as specified by the
USEPA Safe Drinking Water Standards and Ohio Drinking Water Rules.

There will be no adverse impact to the environment because site disturbance will be minimal. No
environmentally sensitive areas, wetlands, rivers, or streams will be impacted by this alternative.

The monitoring program will meet NCP requirements.

2.11.3 The Selected Remedy is Cost Effective

The selected remedy is cost effective (i.e., the remedial action affords overall effectiveness proportional to
its cost). The estimated present worth is $610,000, the lowest present worth of all alternatives except the
No Action alternative.

2.11.4 The Selected Remedy Uses Permanent Solutions and Alternative
Treatment Technologies to the Maximum Extent Practicable

The selected remedy, Alternative GW2A, is a permanent solution that uses alternative treatment
technologies to the maximum extent practicable. The statutory preference for treatment as a principle
element was found to be unnecessary because (1) data indicate groundwater beneath the spill sites has the
capacity to biodegrade the hydrocarbons before a potential receptor can be reached and (2) institutional
controls are already in place to prevent exposure to subsurface soil.

The reliance of natural attenuation mechanisms for the cleanup of petroleum-contaminated media has
been demonstrated at various sites around the country to be rost effective ano\ if properly monitored, an
environmentally sound resolution tn petroleum hyrinpcarbon rymtamiqatfon ft results in permanent

reduction in the mobility, toxicity, and volume (concentrations) of the contaminants in subsurface soils
and groundwater. Investigative data show these processes are already at work within the site area.

vs
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DOCUMENTS FOUND IN THE ADMINISTRATIVE RECORD FILE RELATING TO SPILL
SITES 2, 3, AND 10

TITLE: Installation Restoration Program, Final Report, Phase II Stage I - Study

MICROFICHE*: M-C1 SITE CODE: Multiple FILE STRUCTURE: Cl

AUTHOR: Roy F. Weston. Inc.

DOCUMENT DATE: iSepSS _ DATE ENTERED: 8Nov89

TITLE: Installation Restoration Program, Phase II Stage 2 - Technical Operations Plan

MICROFICHE*: M-C2a SITE CODE: Multiple FILE STRUCTURE: C3a

AUTHOR: Roy F. Weston, Inc.

DOCUMENT DATE: 1 Oct 86 DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Spill Site 2

MICROFICHE* SPILL2-E1 SITE CODE: SPILL 2 FILE STRUCTURE: El

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 _ DATE ENTERED: 8 Nov 89

TITLE: Preliminary Assessment - Spill Site 3

MICROFICHE #: SPILL3-EI SITE CODE: SPILL 3 FILE STRUCTURE: El

AUTHOR: Engineering-Science

DOCUMENT DATE: 16 May 88 _ DATE ENTERED: 8 Nov 89 _

TITLE: Phase H Stage 2 - Work Plan for the Installation Restoration Program

MICROFICHE*: M-C2d SITE CODE: Multiple FILE STRUCTURE: C2d

AUTHOR: Roy F. Weston, Inc.

DOCUMENT DATE; !Aug88 _ DATE ENTERED: 8 Nov 89

TITLE: Phase II Stage 2 - Health and Safety Plan for the Installation Restoration Program

MICROFICHE* M-C2b SITE CODE: Multiple FILE STRUCTURE. C2b

AUTHOR: Roy F. Weston. Inc.

DOCUMENT DATE: 1 Aug 88 DATE ENTERED: 8 Nov 89



MICROFICHE*: M-C2c SITE CODE: Multiple FILE STRUCTURE: C2c

AUTHOR: KoyF.Wcstan.bic.

DOCUMENTDATE: lAoftt DATE ENTERED: INovW

MICROFICHE*: M-A SITE CODE: Multiple FILE STRUCTURE: A

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: \km99 DATE ENTERED: INovW

TITLE: tamtam Rctfoatiofi Prapm Phase II Sage 2 Report

MICROFICHE* M-C2»«i SITE CODE: Multiple FILE STRUCTURE: Own

AUTHOR: Roy F. WcsHa. be.

DOCUMEKTDATE: IJUJ9 _ DATE EKTERED: tNovt9 _

TITLE: fnSmamyA ....... i u - Spfll Sfc iO

MICROFICHE ft SPILL10-E1 SITE CODE: SPILL 10 FILE STRUCTURE: El

AUTHOR: 2750 ABW/EM WPAFB

DOCUMENT DATE: 21Mo»19 _ DATE ENTERED: H Dec 90 _

TITLE: FiMl Site bupectiaa Proj« Waric Ptai far 17 IRP Sites

MICROFICHE ff: M-Flt* SITE CODE: Makipk FILE STRUCTURE: Fl«-b

DOCUMENT DATE: IJta 90 DATE ENTERED: 24 M 9 1

TITLE: tiaiiiil hmg^tkmO-»>ii)n^ SaJy Wort H» far 3» Sites (wj& Mitndnir MI)

MICROFICHE f: M-I1 SITE CODE: Xuhyte FILE STRUCTURE: II

AUTHOR: BH|IM0H£>SCMMR

DOCUMENT DATE: 30 Jaa 90 DATE ENTERED: 3 Mv 93

TITLE:!

MICROFICHE*: SP1LL2>G2ft SITE CODE: SPILI. 2.3 FILE STRUCTURE: G2»

AUTHOR: PtBO CBWOBOKBttl Tech

DOCUMENT DATE: 21 Fcb 91 DATE ENTERED: 4 hm 91



TITLE: Free Product Recovery Project Final Report (Skimmer Pump)

MICROFICHE* SPILL2^-G2b SITE CODE: SPILL 2,3 FILE STRUCTURE: G2b

AUTHOR: Petro Environmental Tech

DOCUMENT DATE; 19 Apr 91 DATE ENTERED: 4 Jim 91

TITLE: Analysis of Soil Gas Survey Results for Spill Sites 2 and 3

MICROFICHE #: SPILL2>I2a SITE CODE: SPILL 2,3 FILE STRUCTURE: Oa

AUTHOR: Engineering-Science

DOCUMENT DATE: Uul91 DATE ENTERED: 20 Nov 91

TITLE: Free Product Recovery Health and Safety Plan Volume II (Dual Pump)

MICROFICHE ft: SPILL2,3-G2d SITE CODE: SPILLU FILE STRUCTURE: G2d

AUTHOR: OHM Corp

DOCUMENT DATE: 6 Dec 91 DATE ENTERED: 24 Nov 92

TITLE: Free Product Recovery Work Plan (Volume I) - Dual Pump

MICROFICHE ft: SPILL23-G2c SITE CODE: SPILL 2.3 FILE STRUCTURE: G2c

AUTHOR: OHM Corporation

DOCUMENT DATE: 29 Jan 92 DATE ENTERED: 25 Mar 92

TITLE: Field Sampling Plan for the Remedial Investigation/Feasibility Study at Operable Unit 2
(Northeastern Area)

MICROFICHE* M-M(OU2) SITE CODE: Multiple FILE STRUCTURE: M(OU2)

AUTHOR: Engineering-Science

DOCUMENT DATE: 30 Jun 92 DATE ENTERED; 3 Mar 93

TITLE: Site Investigation Report for 16IRP Sites

MICROFICHE* M-F2 SITE CODE: Multiple FILE STRUCTURE: F2

AUTHOR: SAIC

DOCUMENT DATE: 30 Mar 93 DATE ENTERED: 2Sep93



TITLE: Free Prodoct Recovery Project HM! Report. Operations nd Mwneooce Ptan. »d As-Built

MICROFICHE t: SPILL2XU SITE CODE: SPILL 2.3 FILE STRUCTURE: G3

AUTHOR: OHM

DOCUMENT DATE: 7 Apr 94 DATE ENTERED: 19 Sep 94

Spffl 5*32,3.10;
Bond Site I; Cool and Cbeoucal Stoop; Tooponry Cod Stonge; Loaf-Tern Coal Samp Pile;

MICROFICHE*: SPILL2>I5 SITE CODE: SPILL 23 FILE STRUCTURE: 15

AUTHOR: Imynn r»j *jr'»nrr

DOCUMENT DATE: 31 Aof 95 DATE ENTERED: 311m 96

TITLE: I hn iji ii i itf Actioa Pbn

MICROFICHE* M-O SITE CODE: Mukiple FILE STRUCTURE: O

AUTHOR: CH2MH01

DOCUMENT DATE: 30 Pec 95 DATE ENTERED: 31 An 96

TITLE: Fcnbffiiy Snd? fcr Spffl Skes 2,3.10 WMn OpenMe Uak 2

MICROFICHE t: SPILLS. 10-J SITE CODE: Spffl 2,3.10 RLE STRUCTURE: J

AUTHOR: Pmons FnyHfcnm SCMK. be.

DOCUMENT DATE: 31 Ant 96 DATE ENTERED: 25 Nov 96

TITLE:]

MICROFICHE*: M-U SITE CODE: Makipte FILE STRUCTURE: L4

AUTHOR: Air Force •*! EPA

DOCUMENT DATE: As of I Nev 96 DATE ENTERED: 25 Nov 96

TITLE:

MICROFICHE fc M-H24^ SITE CODE: M«ltipk FILE STRUCTURE:

AUTHOR: PHbic/Air Force

DOCUMENT DATE: As of 1 Hoy 96 DATE ENTERED: 25 Nov 96

TITLE: PropOKd Phn fcr RanedU Actin « Opcnbfc Unk 2 Spill SJKS 2. 3. aid 10

MICROFICHE*: SPILL2J.IO-H4 SITE CODE: SPILL 2 .̂10 FILE STRUCTURE: H4

AUTHOR: nmrooot WtnK RflncotH ACIIUB Prepm LucUmu MMIIB Energy SysKnis, ioc.

DOCUMENT DATE: 2SFd>97 DATE ENTERED 2) Feb97



APPENDIX B - RESPONSIVENESS SUMMARY

Hie Proposed Plan for Spill Sites 2,3, and 10 was released for public comment in February 1997 and a
public meeting was held on March 4,1997. The Proposed Plan identified Alternative GW2A (in situ
biodegradation of subsurface soil, natural attenuation of groundwater, O&M of existing removal actions,
institutional controls, and subsurface soil and groundwater monitoring) as the most appropriate remedial
action.

No written or verbal comments were received from the public; therefore, no significant changes to the
selected remedy are required.
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RECORD OF DECISION
FOR 41 INSTALLATION RESTORATION PROGRAM SITES AT
WRIGHT-PATTERSON AFB

1.0 THE DECLARATION

1.1 Site Name and Location: Wright-Patterson Air Force Base (WPAFB)
Greene and Montgomery Counties. Ohio.

WPAFB is listed on the National Priorities List (NPL) and is not scheduled for closure under the
Base Realignment and Closure program. The following is a list of the forty-one (41) sites that
are recommended for No Action (NA):

Landfill 1
Landfill 2
Landfill 3
Landfill 4
Landfill 5
Landfill 6
Landfill 7
Landfill 9
Landfill 11
Landfill 12
Central Heating Plant 1

Central Heating Plant 2
Central Heating Plant 4
Central Heating Plant 5
Spill Site 4
Spill Site 5
Spill Site 6
Spill Site 7
Spill Site 8
Spill Site 9
Spill Site 11
UST71A

Burial Site 2
Burial Site 3
Burial Site 5
Burial Site 6
Building 4020 UST
Chemical Disposal Area
East Ramp UST
Radioactive Waste Burial Site
Deactivated Nuclear Reactor
Explosive Ordnance Disposal Range
Earth Fill Disposal Zones 2 through 10

1.2 Statement of Basis and Purpose

This decision document presents the rationale for selection of the NA remedial alternative for 41
Installation Restoration Program (IRP) sites at WPAFB. The selection process was conducted in
accordance with the Comprehensive Environmental Response. Compensation, and Liability Act
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA), and
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). WPAFB. the
lead agency, and the U.S. Environmental Protection Agency (USEPA) and the Ohio EPA
(OEPA), support agencies, recommend the NA remedial alternative for soils at these sites. This
recommendation is supported by the Administrative Record for each site. Documents,
correspondence, and other resources which are included in the Administrative Record for the
sites contained in this ROD are identified in Attachment 1.

1.3 Description of the Selected Remedy: No Action

WPAFB has selected NA as the remedial alternative for each of the 41 sites at WPAFB listed in
Section 1.1. The NA decision for these sites deals only with soils; remedies for groundwater.
surface water, and sediments at the sites will be addressed under the Basewide Monitoring
Program (BMP). Under this program, WPAFB will study the types and movements of
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ccntjimiriinis in gnoundwater. suilace -A-ter. -rj sediment across ihe base. The BMP
examine all of ihe IRP sites as -Ael l as pans ci ihe Base that do not contain hazardous waste sites.
Section 2.4 discusses the role of ;his ROD arsd hc-.v :t fits into the overall Base cleanup strategy
in mere detail.

YVPAFB. L'SEPA. and OEPA ha\e deterrr.ired thj t ihe land u^es upon \\hich this ROD is based
arc the current land use scenarios for these si:es urd that :hese land use scenarios are highly likely
:o remain the same in the future. Table 1 id-eyries :he lard use classification and current use of
the 41 sites included in this ROD.

In addition, the selected remedial alternative of NA includes the following conditions:

*> Access restrictions: Most of :hese sites are located within an active military
installation wuh limited access. Some sites have additional fencing around them,
further limiting access.

t Institutional controls: Digging and/or excavating at any of these sites, especially
those with waste/contamination left :n place (such as the landfills), is currenily
restricted by ;hc nature of the installation and should remain minimal.

« Continued maintenance: For Landfills 1 through 7. 9 and 11. maintenance of the
landfill caps will be conducted as described in the Operation and Maintenance
Plans specific to each landfill.

*> Deed restrictions: If. in th; '"uture. portions of the Base are transferred,
appropriate land use restrictions "ill be incorporated into the deed prior to
transfer. These restrictions u:ll ensure that the land use does not interfere with
the remedy implemented at these sites, and that the proposed reuse is protective of
human health and the environment. For the Explosive Ordnance Disposal (EOD)
Range, in the event of property transfer, restrictions will be placed on the deed to
restrict further land use to industrial uses.

The NA remedial alternative is protective of public health because there is no current exposure to
subsurface contamination, however low, and future exposure is considered extremely unlikely
because of the nature of the land uses.

;: R7T



Table 1. Land Use

Site Name

Landfill 1

Landfill 2

Landfill 3

Landfill 4

Landfill 6

Landfill 7

Landfill 5

Landfill 9

Landfill 1 1

Landfill 12

Spill Site 5

Spill Site 6

Spill Site 7

Spill Site 9

Spill Site 1 1

UST71A

Earthfill Disposal Zone 2

Earthfill Disposal Zone 3

Earthfill Disposal Zone 4

Earthfill Disposal Zone 5

Earthfill Disposal Zone 6

Earthfill Disposal Zone 7

Earthfill Disposal Zone 8

Earthfill Disposal Zone 9

Earthfill Disposal Zone 10

Burial Site 3

Site Tracking
Name

LF1

LF2

LF3

LF4

LF6

LF7

LF5

LF9

LFI1

LF12

SP5

SP6

SP7

SP9

SP11

UST71A

EFDZ2

EFDZ3

EFDZ4

EFDZ5

EFDZ6

EFDZ7

EFDZ8

EFDZ9

EFDZ10

BS3

Land Use
Classification1

O

0

c
1
O

O

I/O

O

0

O

1

c
1

1
1

1
1

1
0/1

O

1

O

O/l

O

0

O

Current Land Use

Undeveloped

Wooded, undeveloped

Golf course

Equipment storage

Pasture

Equestrian facility

Recreational

Undeveloped

Recreational

Recreational

Research laboratories

Building, grass

Fuel storage

Fuel storage

Aircraft Survivability Research
Facility

Research laboratories

Undeveloped

Undeveloped

Paved streets, grass

Grass

Developed/building site

Paved streets, grass

Undeveloped

Undeveloped

Wooded, undeveloped

Undeveloped
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Site Name

Burial Site 5

Burial Site 6

Deactivated Nuclear Reactor

Spill Site 4

Site Tracking
Name

BS5

BS6

NUC

SP4

East Ramp UST ERTR

Burial SHe 2

Building 4020 UST

BS2

UST4020

Chemical Disposal Area CDA

i Central Healing Plant 1 HP1

Central Heating Plant 2 HP2

Central Heating Plant 4 HP4

Central Heating Plant 5 HPS

Spill Site S SPS

Land Use
Classification1

O

0

1

1

I

0

1

I/O

Cnrrcnt Land Use

Undeveloped

Undeveloped

Decommissioned, laboratories,
classroom

Building/paved streets

Paved/grass

Paved/grass

Paved/grass

Paved/grass

1 \ Closed heating plant

I

I

1

1

Closed heating plant

Operational heating plant

Operational heating plant

Radioactive Waste Burial She RADB Undeveloped

Explosive Ordnance Disposal Range EOD Industrial

I Based on 1997 Management Action Plan.

I = Industrial, including aircraft maintenance
C » Commercial, including administrative and office
O = Open, including recreational



RECORD OF DECISION
FOR 41 INSTALLATION RESTORATION PROGRAM SITES AT
WRIGHT-PATTERSON AFB

1.4 Declaration Statement:

1.4.1 Declaration Statement: United States Air Force - Aeronautical Systems Center

It has been determined that no remedial action is necessary at any of the following sites:

Landfill 1
Landfill 2
Landfill 3
Landfill 4
Landfill 5
Landfill 6
Landfill 7
Landfill 9
Landfill 11
Landfill 12
Central Heating Plant 1

Central Heating Plant 2
Central Heating Plant 4
Central Heating Plant 5
Spill Site 4
Spill Site 5
Spill Site 6
Spill Site 7
Spill Site 8
Spill Site 9
Spill Site 11
UST71A

Burial Site 2
Burial Site 3
Burial Site 5
Burial Site 6
Building 4020 UST
Chemical Disposal Area
East Ramp UST
Radioactive Waste Burial Site
Deactivated Nuclear Reactor
Explosive Ordnance Disposal Range
Earth Fill Disposal Zones 2 through 10

Based on the evaluation of analytical data and other information, the United States Air Force has
determined that no remedial action for soils is necessary to ensure protection of human health
and the environment at these sites. The No Action alternative meets ARARs established by
federal, state, or local environmental laws. In accordance with NCP Section 300.430 (f)(4)(ii). a
review will be conducted every five years after finalization of this Record of Decision to ensure
that this decision provides continued protection of human health and the environment. This five-
year review will be performed as part of the Basewide Monitoring Program.

ROBERT F.
Lieutenant General, USAF
Commander

Z8 Sep
Date
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RECORD OF DECISION
FOR 41 INSTALLATION RESTORATION PROGRAM SITES AT
WRIGHT-PATTERSON AFB

1.4.2 Declaration Statement: Dated States Air Force - Air Force Materiel Command

It has been determined that no remedial action is necessary at any of the following sites:

Landfill 1 Central Heating Plant 2 Burial Site 2
Landfill 2 Central Heating Plant 4 Burial Site 3
Landfill 3 Central Heating Plant 5 Burial Site 5
Landfill 4 Spill Site 4 Burial Site 6
Landfill 5 Spill She 5 Building 4020 UST
Landfill 6 Spill Site 6 Chemical Disposal Area
Landfill? Spill She? East Ramp UST
Landfill 9 Spill She 8 Radioactive Waste Burial Site
Landfill 11 Spill She 9 Deactivated Nuclear Reactor
Landfill 12 Spill Site 11 Explosive Ordnance Disposal Range
Central Heating Plant 1 UST 71A Earth Fill Disposal Zones 2 through 10

Based on the evaluation of analytical data and other information, the United States Air Force has
determined that no remedial action for soils is necessary to ensure protection of human health \^
and the environment at these sites. The No Action alternative meets ARARs established by
federal state, or local environmental laws. In accordance with NCP Section 300.430 (0(4Xii). a
review will be conducted every five years after finalization of this Record of Decision to ensure
that this decision provides continued protection of human health and the environment. This five-
year review will be performed as pan of the Basewide Monitoring Program.

STEWART E. CRANSTON
Lieutenant General. US AF
Commander

Date
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RECORD OF DECISION
FOR 41 INSTALLATION RESTORATION PROGRAM SITES
AT WRIGHT-PATTERSON AFB

1.4.3 Declaration Statement: UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY

It has been determined that no remedial action is necessary at any of the following sites:

Landfill 1
Landfill 2
Landfill 3
Landfill 4
Landfill 5
Landfill 6
Landfill 7
Landfill 9
Landfill 11
Landfill 12
Central Heating Plant 1

Central Heating Plant 2
Central Heating Plant 4
Central Heating Plant 5
Spill Site 4
Spill Site 5
Spill Site 6
Spill Site 7
Spill Site 8
Spill Site 9
Spill Site 11
UST71A

Burial Site 2
Burial Site 3
Burial Site 5
Burial Site 6
Building 4020 UST
Chemical Disposal Area
East Ramp UST
Radioactive Waste Burial Site
Deactivated Nuclear Reactor
Explosive Ordnance Disposal Range
Earth Fill Disposal Zones 2 through 10

Based on the evaluation of analytical data and other information, the United States
Environmental Protection Agency has determined that no remedial action for soils is necessary1 to
ensure protection of human health and the environment at these sites. The No Action alternative
meets ARARs established by federal, state, or local environmental laws. In accordance with
NCP Section 300.430 (f)(4)(i>)> a review will be conducted every five years after finalization of
this Record of Decision to ensure that this decision provides continued protection of human
health and the environment. This five-year review will be performed as part of the Basewide
Monitoring Program.

WILLIAM E. MUNO /
Director, Superfund Division
U.S. Environmental Protection Agency Region V

Date
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RECORD OF DECISION
FOR 41 INSTALLATION RESTORATION PROGRAM SITES AT
WRIGHT-PATTERSON AFB

1.4.4 Declaration StateaeBt: Ohio Environmental Protection Agcacy

It has been determined that no remedial action is necessary at any of the following sites:

Landfill 1
Landfill 2
Landfill 3
Landfill 4
Landfill 5
Landfill 6
Landfill?
Landfill 9
Landfill 11
Landfill 12
Centra] Heating Plant 1

Central Heating Plant 2
Central Heating Plant 4
Central Heating Plant 5
Spill Site 4
Spill Site 5
Spill Site 6
Spill Site 7
Spill Site 8
Spill Site 9
Spill Site 11
UST71A

Burial Site 2
BuriaJ Site 3
Burial Site 5
Burial Site 6
Building 4020 UST
Chemical Disposal Area
East Ramp UST
Radioactive Waste Burial Site
Deactivated Nuclear Reactor
Explosive Ordnance Disposal Range
Earth Fill Disposal Zones 2 through 10

Based on the evaluation of analytical data and other information, the Ohio Environmental
Protection Agency has determined that no remedial action for soils is necessary to ensure
protection of human health and the environment at these sites. The No Action alternative meets
ARARs established by federal, state, or local environmental laws. In accordance with N'CP
Section 300.430 (fX4X"). a review will be conducted every five years after finalization of this
Record of Decision to ensure that this decision provides continued protection of human health
and the environment. This five-year review will be performed as pan of the Basewide
MooiMTtrttvProgram

NALDR.
Director. Ohio Envii
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|j 2.1.4 Climate

The climate in the area is temperate and humid with a mean annual temperature of 52.3 degrees
Fahrenheit (aF) and a mean annual precipitation of 36.25 inches. Precipitation is generally
heavier in the spring and fall. The accepted last frost date for this region is May 20th. In the
autumn, the average initial occurrence of freezing temperatures is in late October. Temperatures
of 0SF or below will be experienced in about four years out of five, while 100BF or higher will
occur in about one year out of five.

2.1.5 Basewide Geology

The geology of the area consists of Ordovician and Silurian Age rocks overlain by
unconsolidated deposits of Pleistocene and Recent Age materials. The bedrock unit underlying
most of WPAFB is the Richmond Group of Ordovician Age. It consists of up to 265 feet of
interbedded shales and limestones that outcrop in portions of eastern Montgomery and western
Greene Counties, and is capped in some areas of WPAFB by thin, discontinuous erosion
remnants of Brassfield Limestone of Silurian Age. The Brassfield Limestone is a relatively pure
limestone up to 30 feet thick.

The bedrock reflects a preglacial drainage system which is masked by overlying unconsolidated
Pleistocene Age glacial till and outwash deposits. These materials were deposited during the last
period of Wisconsin glaciation, and are present throughout the area. Glacial till consists of a

"IP* heterogeneous mixture of cobbles, gravel, sand, silt and clay that were deposited directly by the
glacier as it moved over the region. These deposits, interbedded with water-bearing sand and
gravel zones, locally may form confined aquifers or may limit recharge to underlying
unconsolidated aquifers.

As the glacier retreated, melt streams flowing through the valleys and lowlands deposited large
accumulations of sand and gravel identified as outwash deposits. These deposits attain a
maximum thickness of 250 feet around Dayton and usually overlie till deposits. Outwash
deposits form the most prolific aquifer of the Ohio region.

Recent Age alluvium deposited in relatively thin sequences by modern streams is present in the
ground surface adjacent to all major streams. The alluvium consists of both sorted and unsoned
accumulations of sand, silt, gravel, and clay.

2.1.6 Basewide Surface Water and Groundwater Resources

The majority of WPAFB lies within the flood plain of the Mad River Valley. The Mad River
originates about 60 miles northeast of the Base and flows generally south and southwest, past
WPAFB,. to its confluence with the Great Miami River in Dayton. The Mad River flows along
the western boundary of Area C and passes to the north and northwest of Area B. The section of
the Mad River that runs in the area of the Base has been designated by the State of Ohio as a

UI^^^M
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state water resourcc-a waim water habitat that provides primary contact recreation. It also acts
as a source for agricultural and industrial water supply. The river generally follows the course of
the Mad River Buried Valley Aquifer, an inconspicuous bedrock valley that has been filled with
unconsolidated sediments consisting primarily of glacial outwash deposits with discontinuous
zones of glacial till. The glacial outwash deposits are very permeable and exhibit high
transmissivity and hydraulic conductivity, while the till deposits can act as aquitards with
relatively low hydraulic conductivity. Vertical hydraulic gradients vary throughout the area, and
both upward and downward gradients have been recorded in monitoring well clusters at WPAFB.

Water is present in the unconsolidated deposits and the underlying bedrock. Water occurs in
intergranular pore spaces in the unconsolidated deposits: in bedrock, water occurs in fractures.
joints, and solution openings in the shale and limestone. The unconsolidated alluvium, outwash.
and till interact to form a complex aquifer system at WPAFB. Outwash is locally separated from
overlying alluvial materials by 2 to 7 feet of dense, unsorted till composed of clay. silt, gravel.
and sand. In many areas, the till layer is thin or absent and alluvium directly overlays the
outwash deposits. Also, in many areas two till layers occur within the glacial outwash. dividing
it locally into separate hydraulic units. The till, wherever it occurs, can be described as a
semkonfining layer with many holes, tears, and missing pieces.

Most of Area C, which lies behind Huffman Dam. is subject to flooding. The 10-year floodplain
of the Mad River and WPAFB is 804.7 feet above mean sea level (MSL). while the 100-year
flood plain, based on recent modeling studies conducted by the Army Corps of Engineers, is at
an elevation of 814 3 feet above MSL.

Alluvial deposits may be locally productive, yielding 100 to 500 gallons per minute (gpm).
Normal practice in the Dayton area, however, is to obtain water supplies from the more
productive, underlying glacial outwash deposits. The alluvium, where present at WPAFB. is
typically 40 to 60 feet thick and occurs under water table conditions. The alluvial deposits
provide base flow to streams during low flow periods.

Outwash deposits yield greater than 1.000 gpm. At WPAFB. the hydraulic conductivity of the
outwash ranges from 1.000 to 3,000 gallons per day per square foot (gpd/fr). The buried vallev-
aquifer, a Federally designated Sole Source Aquifer, is used by WPAFB for water supply and is
also the primary unit from which municipal supplies are drawn at the nearby Dayton Municipal
Wellfidd on Roarer's Island. The city of Fairbom's North Wellfield (adjacent to OU2) also
draws water from this aquifer. Fairbom uses this wellfield only during periods of drought for
emergency use and twice a year during hydrant flushing. Groundwater occurs in the outwash
deposits under both water table and artesian conditions and locally may provide base flow to
streams during low flow conditions in areas where it is at or near the ground surface. Total depth
of the sole source aquifer varies between approximately 50-250 feet depending on position
within the buried valley and also depending on water producing horizons within that range.
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Groundwater contained in the scattered sand and gravel sequences of till provides domestic
supplies on the order of 10 gpm. The till is generally more than 20 feet thick and may overlie
units of greater productivity. The bedrock deposits are a minor source of groundwater. The
shale and interbedded limestone of the Richmond Group yield water of sufficient quantity only
for household use. The Brassfield Limestone generally yields greater quantities of water than the
Richmond Group and is suitable for both farm and home use.

Water level measurements from across the base indicate that the Mad River Buried Valley
Aquifer is unconfined within and around WPAFB except in some localized areas where perched
water tables exist or in areas that are overlain by till. Good hydraulic connection exists between
the aquifer and the river, as indicated by the high dry-weather flow index of the Mad River. The
upland areas in this region serve in part as recharge areas for the buried valley aquifer. These
upland areas, including a groundwater mound in southeastern Fairborn, form groundwater
divides which control groundwater flow in and around Areas A and C, much like the surface
water drainage basin.

The City of Dayton conducted an assessment of water quality in the Mad River Wellfield.
concluding that, with the exception of 15 of Dayton's wells that contain detectable levels of
volatile organic compounds (VOCs), the Mad River Wellfield produces high quality drinking
water. Low levels of VOCs have been identified in groundwater samples from some of the on-
Base water supply wells.

There are four lakes on base: Upper Twin Lake (4.67 acres). Lower Twin Lake (3.17 acres).
Gravel Lake (6.73 acres), and Bass Lake (42.0 acres). Twin and Gravel lakes are more properly
classified as ponds because of their shallow depth. The lakes are used for fishing and
recreational activities by base employees and their families.

2.1.7 Natural Resources

General land use classifications of terrestrial communities found on WPAFB include hardwood
forest, characteristic of second growth oak/sugar maple. Black cherry and flowering dogwood.
honeysuckle, autumn olive, and various herbaceous plant species are typical of the area. The
most commonly observed species of fauna in the forested areas are white-tailed deer, raccoon,
eastern chipmunk, eastern cottontail rabbit, and opossum.

The ruderal communities are characterized by areas of disturbance including residential housing
complexes, commercial and industrial complexes, the Twin Base Golf Course, and other
developed WPAFB areas. Commonly observed native vegetation associated with residential
complexes includes sugar maple, cottonwood, and oak. Non-native ornamental trees and shrubs
are also present. Mammals include eastern cottontail rabbit, chipmunk, opossum and gray
squirrel. Birds include those seen in the forest along with pigeon, killdeer, English sparrow.
mockingbird, and red-winged blackbird.
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Huffman Prairie is a 109-acre remnant of a once much larger prairie, and is one of the largest
remnants of native prairie in the state. The Ohio Natural Areas Council declared Huffman
Prairie a State Natural Landmark in 1985. Dominant native grass species of this prairie are
Indian grass and big and little bluestem. Nesting bird species in Huffman Prairie include
Bobolink, Henslow's sparrow, grasshopper sparrow, and Eastern meadowlark. There are at least
20 different species of grasses found in the prairie. The fauna includes many species commonly
observed in the other communities; however, the more abundant species are the red-winged
blackbird. Eastern meadowlark. and groundhogs.

North of Gravel Lake is a 5-acre tract of Type 3 Emergent Wetland, designated by the Ohio
Department of Natural Resources in September 1987. A seven acre riverine wetland is located
on the east shore of the Mad River, just upstream of the mouth of Trout Creek. Aquatic and
wetland communities are also found in several isolated wetlands on the beds and banks of
Hebble Creek. Trout Creek, and portions of the Mad River, as well as in the lakes on Base.

The Base has confirmed the presence of the Indiana bat. a federal endangered species, in the Mad
River valley area. The Base is home to several other endangered, potentially threatened, and
special interest species of animal and plant, including but not limited to the Eastern Massasauga
rattlesnake, upland sandpiper, and glade mallow.

2.1 A Cmtmral and Historic Resources

Based on a survey of WPAFB. there are five known histonc sites on the installation. Two Indian
mound sites and the Huffman Prairie Flying Field, the location of early Wright brothers aircraft
development, are both listed on the National Register of Historic Places. The Huffman Prairie
Flying Field is a National Historic Landmark and is pan of the Dayton Aviation Heritage
National Historical Park.

A 1990 study of historical mapping of the WPAFB area identified 117 potential historical
archaeological sites of the European settlement period such as farmsteads, mill races, and
cemeteries. These archaeological sites have been plotted and characterized as to their potential
importance.

Several hundred buildings on Base are currently being evaluated for eligibility for listing on the
National Register of Historic Places. For example. Building 10280 (a warehouse where German
prisoners of war were fed while on work detail) contains a mural mat was painted by the
prisoners. Written plans have been generated in an effort to continue to preserve historic sites on

2.1.9 Adjaceat Laad Use

Adjacent land uses include agricultural, residential, institutional, commercial, and industrial.
Commercial strip development in the nearby cities of Fairborn and Riverside are situated across
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from the installation on State Route 444 and Springfield Pike and adjacent to the Page Manor
residential area to the southwest. Adjacent industrial activities are situated to the northeast and
northwest. Wright State University is adjacent to the south central portion of the installation.
Open space remains primarily along the northern/ northwestern boundary (the Huffman Reserve)
and to the east. Residential development is established all along the southern/southeastern
boundary and occurs sporadically along other perimeter areas.

More detailed information regarding the previous topics can be found in the Final Site-Wide
Characterization Report written for WPAFB by International Consultants Incorporated and
Science Applications International Corporation, 3 March 1995. The report was written as a
compilation of regional and Base-wide data to be used as a reference for all National
Environmental Policy Act (NEPA) studies.

.'

2.2 Site History and Enforcement Activities

In 1981, the IRP was initiated at WPAFB with a Phase I, Problem Identification and Records
Search. Phase II, Stages 1 and 2 Investigations were conducted for the 33 sites initially
identified. WPAFB entered into Administrative Orders on Consent (also referred to as the
Consent Order or CO) with OEPA in February 1988. The CO specifies requirements for
conducting Preliminary Assessments, Site Investigations (SI), Remedial Investigations (RI) and
Feasibility Studies (FS), Remedial Designs, and Remedial Actions on Base. A list of documents
that describe the activities conducted to date under CERCLA and the IRP program for the sites
contained in this ROD is provided in Attachment 1.

After the Base was placed on the NPL by the USEPA in 1989. WPAFB entered into a Federal
Facilities Agreement (also referred to as the Interagency Agreement or IAG) with USEPA.
signed in March 1991. This agreement establishes a procedural framework and schedule for
implementing and monitoring response actions at the Base.

As part of the IRP, an RI/FS Work Plan was developed for 39 potential waste disposal sites.
Subsequently, 26 additional sites were also identified and investigated, for a total of 65 IRP sites.
Most of these sites were grouped into 11 Operable Units (OUs) across the Base. Twenty-six
sites were included in previously approved Records of Decision (RODs); 38 of the original 65
sites, plus 3 additional sites, are included in this document. The last remaining IRP site, the
BMP, will be addressed in a future document. The Proposed Plan describing the Preferred
Alternative Remedial Action for the 41 sites was approved by the USEPA on June 26, 1998 and
by OEPA on June 12, 1998. The location of each site is identified on Figures 2 and 3; the
histories of each individual site will be discussed in Section 2.5.

V
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23 HfeUigMs of ConMDity Participation

WPAFB currently has an Environmental Advisory Board composed of representatives from local
government agencies, businesses, and the community groups that actively play a role in the
WPAFB IRP process. The group meets quarterly to discuss and concur on a variety of topics
related to the environmental program at WPAFB. The group also has the opportunity to review
and comment on all documents addressing the IRP sites.

WPAFB offered opportunities for public input and community participation during the Rls and
the Proposed Plan for all of the sites in this ROD. In addition, public comments were solicited
for each of the removal actions implemented at various sites contained in this ROD. The
Proposed Plan was made available to the public in both the Administrative Record and the
Information Repository. The notice of availability for the Proposed Plans was published in the
Dayton Daily News (local paper) on June 28,1998, and in The Skywrighter (Base newspaper) on
July 10.1998. A public comment period was held from July 1. 1998 to July 30. 1998. The
public comment period was not extended as there were no requests for an extension. The Base
held a public meeting on July 14. 1998 at Fairbom High School to discuss the investigatory
activities that took place at the sites. Representatives from the USEPA, OEPA and WPAFB
were all present and answered questions about the Base and the 41 sites recommended for NA.
Information was provided which was used as the foundation for proposing N A for each of the
individual sites.

A summary of the questions and responses from the public meeting is included in the
Responsiveness Summary (Section 3.0). These community participation activities fulfill the
requirements of Sections 113(kX2XB)(i-v)and 117(aX2).

2.4. Scope ami Role of Response Action within Base Strategy

Base operations have contributed to soil, sediment, surface water, and groundwater
contamination at WPAFB. Contamination has been identified at landfills, chemical disposal
sites, earthflll disposal zones, coal storage yards, and at other waste disposal or material storage
areas. Following the initial investigations, most of the IRP sites were divided into 11 Oils based
upon geographic location. Further investigations were generally divided into two parts, namely:
(1) source area investigations, completed by OU. and. (2) the BMP. initially called the
Groundwater Operable Unit. Thus, in most cases, the Rls that occurred at the sites discussed in
this ROD addressed only the source areas; groundwater. surface water, and sediment will be
addressed and monitored under the BMP.

The streamlined cleanup approach that WPAFB has undertaken allows the Base to identify and
close out those sites which do not require remediation. This ROD is pan of that process. The
sites thai-are the subject of this ROD have been selected because, based on the assessment
information collected to date, no remedial action (or no further remedial action beyond that
which has been completed) is necessary to protect human health and the environment at any of
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these N A sites. By historically using this approach, WPAFB has been able to concentrate
resources on those sites requiring remediation. Remedial actions for several IRP sites have also
been addressed using a streamlined approach. Landfills with similar types of contamination
(e.g. Landfills 1 through 9, and 11) are identified in the Base-wide Removal Action Plan (BRAP)
for Landfill Capping. This Base-wide program speeds up the process of cleaning up a landfill
site by using remedies already approved by USEPA. USEPA refers to these actions as
presumptive remedies, since they have been proven to effectively reduce risks to human health
and the environment from contaminants that are commonly identified at CERCLA sites. For
example, as a result of the Site-Specific Removal Action Plan (SSRAP), Landfill 5 was
designated for an early action landfill cap as a presumptive remedy. Potential exposure to soil
contaminants at this site were effectively eliminated by the cap. Sites that are remediated under
the streamlined method forego the standard FS process because a remedy has already been
selected through the presumptive remedy.

Four RODs have already been signed for the base, namely, the "On-Source" and "Off-Source"
RODs at OU1 ; the ROD for three spill sites in OU2; and an August 1996 ROD covering 2 1 IRP
sites. This ROD will be the fifth one for WPAFB. A sixth and final ROD will be generated in
the future which will address groundwater, surface water, and sediment at WPAFB. These media
are being evaluated under the BMP. The BMP is tasked with complete evaluation of
contaminant movement for groundwater, surface water and sediment; assessment of the risks
posed to human health and the environment by exposure to contaminants; and design of a
remedy for groundwater throughout the Base. This program consists of:

• Characterization of groundwater, surface water, and sediment sufficiently to conduct a
final assessment of risks to human health and the environment.

• Development, evaluation, and selection of appropriate removal actions for groundwater at
WPAFB.

The specific objectives of the BMP, as presented in the Site-Specific BMP Work Plan are to:

• Compile existing characterization and monitoring data from source area OUs at WPAFB
to verify conceptual models, establish basewide background conditions, and summarize
groundwater, surface water, and sediment contaminant conditions.

• Summarize groundwater and surface water flow and contaminant transport patterns
within and adjacent to WPAFB, establishing background and base-related conditions.

• Evaluate and modify, as necessary, existing predictive models for analysis of
groundwater flow and contaminant transport to provide input data for evaluation of future
risk conditions and to assist in remedial design activities.

• Assess current and future risk to human health and the environment from potential
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multiple source, multiple contaminant plumes for on- and off-site receptors thereby
defining areas requiring removal or remedial measures.

• Prepare a coherent removal action strategy.

• Evaluate removal alternatives consistent with an overall remedy for groundwater. surface
water, and sediment.

Additional characterization of groundwater, surface water, and sediment and evaluation of the
data has been completed and presented in the following documents:

• Final BMP Background Technical Memorandum

• Final BMP Field Activities Technical Memorandum

• Final BMP Groundwater Flow Modeling Technical Memorandum

• Draft-Final (Approved) BMP Transport Modeling Technical Memorandum

• Draft-Final (Approved) BMP Current Conditions Human Health Risk Assessment
Technical Memorandum

• Final Future Conditions Human Health Risk Assessment Technical Memorandum

• Draft-Final BMP Ecological Risk Assessment Technical Memorandum

In addition to these documents, an Engineering Evaluation'Cost Analysis (EE/CA) is currently
being prepared by WPAFB In this document, the extent of groundwater contamination has been
reviewed and those areas requiring further action (such as groundwater extraction, in-situ
treatment) have been identified and alternatives for further action have been evaluated. In
addition, the EE/CA presents the proposed long-term monitoring plan for areas of groundwater
that do not require active remediation, but require on-going monitoring.

2.4.1 AssesMMMt of She Risks

In general, a Baseline Risk Assessment (BRA) was conducted at each site to determine if the
contaminants present at the site pose a risk to human health or the environment. Baseline risks
are risks to human health and the environment that might exist if no remediation or institutional
control is applied to the site. Observed contamination within each site is evaluated with respect
to levels of contamination present in background samples: contaminants present at elevated
concentrations compared to background are called Contaminants of Concern (COCs). Human
health risks or hazards are defined for two classes of chemical contaminants, carcinogens and



W non-carcinogens. Exposure to carcinogenic chemicals may result in an increased risk of a
specific type of cancer.

One of three types of risk assessments were conducted at these sites. The first type of risk
assessment is the quantitative risk assessment. This type of risk assessment uses USEPA-
approved risk assessment methods to determine the baseline risks associated with the chemicals
present at, or released from contaminated areas at a particular site. The risk of cancer calculated
in a quantitative risk assessment is expressed as the chance of the occurrence of that type of
cancer per number of the population. These cancers are over and above the background rate of
cancer in the United States which is about one in every four people. A risk level of one in a
million (1x10^) means that one additional person out of 1 million people could develop cancer as
a result of exposure to the environmental contaminant. The USEPA has established a target risk
range of an excess cancer rate of one in a million people to one in ten thousand ( 1 x 1 0"* to I x 1 0~*)
people. Cancer risks greater than one in ten thousand generally require a remedial action to
reduce the risks to the population. For non-carcinogenic contaminants, the likelihood of adverse
health effects is expressed as a numerical ratio called the Hazard Quotient (HQ). Values for the
HQ of less than 1 .0 indicate that non-carcinogenic adverse health effects are not likely to occur.
Non-carcinogenic health affects are also expressed as a Hazard Index, which is equal to the sum
of the HQs for each contaminant.

The second type of risk assessment is a semi-quantitative risk assessment. This type of risk
assessment also uses USEPA-approved risk assessment methods; however, this type of risk

lUr assessment compares contaminant concentrations at a particular site to risk-based Preliminary
Remediation Goals (PRGs) to determine if the risks associated with the chemicals present at. or
released from contaminated areas at a particular site exceed USEPA accepted ranges. PRGs are
calculated using the same methods and equations that are used in the quantitative risk
assessment. PRGs represent acceptable levels of COCs in environmental media based on target
carcinogenic risks or non-carcinogenic hazards.

The third type of risk assessment is a qualitative risk assessment. This type of risk assessment
compares contaminant concentrations at a particular site to state and Federal regulatory criteria.
such as maximum contaminant levels (MCLs) established under the Clean Water Act, cleanup
levels for polychlorinated biphenols (PCBs) under the Toxic Substances Control Act, or cleanup
levels for petroleum compounds under state underground storage tank (UST) regulations.

A description of the risk assessment conducted and the results of the assessment is provided
within the narrative for each site under the heading "Risk Assessment."

2.4.2 Selection of the No Action Alternative
*

As shown in the following narratives, the selection of the NA alternative for the 41 sites is based
on several factors.
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• The results of the risk assessment indicated that the site did not pose an
unacceptable risk.

• For sites where the risk assessment identified an unacceptable risk, removal
actions were implemented which reduced the risk or eliminated the exposure
pathway (e.g., LIST and soil removal or presumptive remedies for landfills).

• Groundwater. surface water, and sediment at these NA sites will be monitored
under the BMP.

• The NA alternative for these sites is the preferred remedy presented in the
Proposed Plan, released for public review and comment on July 1 . 1998.

USEPA, OEPA, and WPAFB have determined that conditions at the NA sites addressed in this
ROD pose no current or potential threats to human health or the environment at levels that
warrant any remedial action. Removal actions implemented at some of the 41 sites have reduced
the risk to acceptable levels or have eliminated the exposure pathway. No further action is
warranted at these sites to protect human health or the environment. Thus, while some of the
sites may exhibit low, acceptable levels of risk, no cleanup action is warranted because of the
low frequency of human exposure and the likelihood that any attempt to further reduce risk could
result in more harm than good to the environment.

A review of the selected NA remedial alternative is required every five years under NCP
§300.430 (fX4X«) because the NA alternative relies on currently existing restricted land uses. If.
after conducting such a review, it is determined that the NA remedy is no longer protective.
alternatives for addressing the risk posed by contaminants at these sites will be evaluated and a
remedy implemented. The BMP is in place at WPAFB to monitor groundwater quality and the
types and movements of contaminants in groundwater at key locations throughout the base.
Under the BMP. WPAFB will examine groundwater from all of the OUs as well as from parts of
the Base that do not contain hazardous waste sites. It will be the vehicle used to assure that no
releases of contaminants occur from any of these NA sites. If monitoring indicates that
contaminant concentrations have increased, implementation of additional actions to reduce the
risk to acceptable levels will be evaluated.

SvMauuy of She History, Characteristics, Risks, and Description of the No Action
Alterative for 41 Sites

The following narratives describe the history, characteristics, risks, and the basis of the NA
decision for each of the 41 sites included in this ROD.

LawHUIr 1 a*d 2 (LF1 and LF2)
History and Description. LF 1 and LF2 are in OU6. near the southwestern boundary of Area B.
within the Mad River floodplain (see Figure 2). The area is nearly level, with a gently sloping
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terrain. Surface and groundwater generally drain northwest toward the Mad River. One other
»/ IRP site in OU6 was included in a previously approved ROD. LF1, a 4-acre site, was used for

surface disposal and burning from the 1920s through 1940; LF2, covering 15 acres, was operated
from the early 1940s through 1951. Both sites reportedly received Area B refuse containing
unknown quantities of oily wastes and organic and inorganic chemicals. At LF2, the wastes
were placed into gravel pits in direct contact with groundwater. The pits were closed in 1951.
From 1955 through 1975, LF2 was used for surficial disposal of hardfill and construction debris.
The area is fenced and portions of the landfill surface are now densely forested. During the
implementation of landfill capping as a presumptive remedy, existing ground covers were
augmented or modified to ensure adequate protection and proper drainage. LF2 is bordered on
the east by Harshman Road and on the west and northwest by the Municipality of Riverside.
LF1 is currently grassy and well-maintained.

Site Characteristics. The OU6 RI included sampling of refuse and fill, surface and subsurface
soil, groundwater, and landfill gas at LF1 and LF2. Refuse/fill samples indicated the presence of
VOCs, pesticides, PCBs, total petroleum hydrocarbons (TPH), semivolatile organic compounds
(SVOCs), and metals. Surface and subsurface soil samples indicated the presence of VOCs,
SVOCs, pesticides, TPH and metals. Although groundwater samples indicated the presence of
low concentrations of VOCs, SVOCs, pesticides, TPH and various metals, only cadmium,
chromium and nickel exceeded MCLs. Soil gas samples from leachate wells indicated the
presence of VOCs, but methane was not detected. Surface water and sediment samples from
LF2 indicated the presence of VOCs, SVOCs, pesticides, TPH and metals.

*J
Risk Assessment. WPAFB conducted a quantitative BRA at LF1 and LF2 as part of the Ri. to
determine the baseline risks associated with chemicals present at, or released from, the sites. The
increased lifetime cancer risk associated with exposure to the soil or landfill gas is less than
1 x 10"6; non-cancer exposure risks result in a Hazard Index less than 1. These levels are below
the USEPA-accepted range for exposure. For exposure to groundwater. the increased lifetime
cancer is greater than 1x10"*, but less than IxlO"5, and non-cancer exposure risks result in a
Hazard Index greater than 1. The carcinogenic risk is within the USEPA-accepted range for
exposure; however, the non-carcinogenic risk is greater than the USEPA-accepted criterion for
exposure. The Ecological Risk Assessment (ERA) indicated that several metals in soil pose an
ecological risk to primary and secondary consumers.

Previous Actions and the NA Alternative. The risk assessment concluded that the carcinogenic
risk and non-carcinogenic hazard posed by contaminants in soil were within the USEPA-
accepted range for exposure; however, the presence of several metals in the soil presented an
ecological risk. Based on these conclusions, landfill capping was selected and implemented as a
presumptive remedy for LF1 and LF2, and was the final CERCLA response action. Limited
recreational/industrial use of the land at these sites reduces the risk to people, plants, and animals
who visit/inhabit this area; and landfill capping will limit the exposure of human and ecological
receptors to landfill refuse. Soil contamination and the risk it causes no longer creates any
danger and groundwater will be addressed under the BMP. The preferred alternative for LF 1
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and LF2 is no action. Because all of the above actions have been implemented, no additional
action is necessary at the site to protect human health and the environment under current and
future land use plans.

Ludfifts 3,4,6 ami 7 (LF3, LF4, LF6, ud LF7)
History and Description. LF3. LF4, LF6, and LF7 are in OU4, in the southeastern section of
Area C with a portion of the sites extending into the southwestern comer of Area A (see Figure
3). Several unnamed tributaries traverse the OU4 area, discharging into Hebble Creek, which
flows along a portion of the northern boundary. All of the landfills accepted general refuse and
may have accepted hazardous waste. LF3 operated as a surface dump and bum operation from
about 1940 to 1944 and covered 3 acres. It underlies the tenth hole of the Military Golf Course
and is currently covered with grass and shrubs, with no observed erosion or exposed debris.
LF4, covering 8 acres, operated from 1944 to 1949. Historical aerial photographs show that the
landfill included a one-acre, water-rilled gravel pit. LF4 reportedly accepted large objects such
as automobile bodies, in addition to general refuse, to bring the grade of the gravel pit above the
20 to 30 feet of water reportedly in the pit The pit is no longer visible from the surface. LF6.
covering 7 acres, operated from 1949 to 1952 as a trench and cover operation for general refuse.
Historical aerial photographs from 1946 show that pan of LF6 was formerly a water-filled gravel
pit covering about 2 acres. The location of the pit is no longer visible from the surface. LF6 is
covered with a mixture of grasses and is used by the WPAFB equestrian facility as pasture land;
LF7. covering 18 acres, operated from 1952 to 1962 as a trench and cover operation for general
refuse. LF7 currently supports the WPAFB equestrian facility. Differential settlement was
visible at LF7 throughout the horse stable complex. The parking lot had subsided in some
places, and the horse bams are sagging and shirting. Refuse had reportedly been uncovered
during grass seeding and planting operations, indicating that only a thin soil cover existed over
portions of the landfill. A section of the west side of LF7 had steep, 10- to 20-foot slopes where
scrap metal and concrete rubble were exposed. An area adjacent to the northwestern edge of LF7
is referred to as the drum staging area, and an area northwest of the landfill, where scattered
drums were located, is referred to as the drum disposal area.

Prior to its use as part of the WPAFB golf course. LF3 received a cover of about 6 to 8 inches of
sandy silt and 4 to 6 inches of topsoil. The thickness of cover ranges from 6 to 12 inches, and
there ate no observed areas of exposed debris or erosion. In 1988. the southwestern edge of LF4
was excavated for the construction of Skeel Avenue. Wastes were removed and part of the
surface was paved with asphalt; other areas are covered with densely compacted sand and gravel
fill. The she is currently a fenced area used by Civil Engineering for equipment storage. The
thickness of cover at LF4 ranges from a few inches to about 3 feet. In 1984. a clay and topsoil
cover was placed on LF6 and LF7. Measured thickness of cover over fill and refuse is 6-inches
to 2-feet thick. Drums from the Drum Disposal Area and the Drum Staging Area were recovered
and disposed of in 1990. To implement the presumptive remedy of landfill capping, an
additional protective topsoil cover was constructed on LF6 and LF7 by regrading and/or adding
to the existing cover and reseeding the area to improve surface runoff and eliminate ponding. In
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addition, a cover maintenance program was developed and landfill gas monitoring was initiated
at all the landfills.

Site Characteristics. OU4 RI field activities, conducted between 1992 and 1994, identified
VOCs, SVOCs, pesticides, TPH, and metals in sediment samples in Hebble Creek; VOCs.
SVOCs, and pesticides in the unnamed tributary between Landfills 4 and 6 and in sediments
downstream of LF6; and, VOCs, SVOCs, TPH, metals, and cyanide in the sediments
downstream of LF7. TPH and metals were detected in surface water samples from Hebble
Creek; metals were detected in the unnamed tributary between Landfills 4 and 6; VOCs and
metals were detected in surface water samples from the unnamed tributary that traverses LF6;
and VOCs were detected in the surface water from the tributary northwest of LF7. VOCs were
present in groundwater both upgradient and downgradient of Landfills 3,4, and 6. Metals were
the primary contaminant present in groundwater downgradient of LF7 and were also present
downgradient of Landfills 3,4 and 6. LF3 leachate and samples of refuse/fill had significantly
higher concentrations of target VOCs than Landfills 4, 6, or 7. Samples of landfill gas from LF3
also indicated elevated levels of hydrocarbons other than methane. Surface soil samples from
LF3 indicated the presence of SVOCs, pesticides, TPH, and metals. Although metals and organic
contaminants were detected in LF4, LF6, and LF7 leachate, the concentration of contaminants
was less than that normally found in typical landfill leachates. Landfill gas concentrations and
contaminants were generally characteristic of that found in conjunction with municipal solid
waste landfills. Surface soil samples taken in the Drum Staging and Drum Disposal Areas
indicated the presence of VOCs, SVOCs, TPH and metals.

Risk Assessment. As part of the RI, WPAFB completed a quantitative BRA. to determine the
baseline risks associated with the chemicals present at, or released from contaminated areas at LF
3.4,6, and 7. The BRA indicated that the increased lifetime cancer risk for exposure to
groundwater is greater than 1x10"* and non-cancer exposure risks result in a Hazard Index greater
than 1. These levels are above USEPA accepted range for exposure. The increased lifetime
cancer risk for exposure to surface water, sediment (all locations except one near LF7). and
surface soil in the Drum Staging Area is less than the USEPA accepted range of IxlO"1 to 1x10*.
The increased lifetime cancer risk for exposure to surface soil at LF3 and in the Drum Disposal
Area, and subsurface soil at LF4, LF6, and LF7 fall within the USEPA accepted range of 1 x 10"1

to 1x10"*. The non-cancer risk for exposure to surface water, sediment, LF4 subsurface soil and
to surface soil at LF3, the Drum Staging Area and the Drum Disposal Area is less than the
USEPA-accepted criterion of 1. The non-cancer risk for exposure to subsurface soil at LF6 and
LF7 are greater than the USEPA-accepted criterion of 1. The ecological risk evaluation
concluded that the overall risk to ecological receptors from site-related contaminants was low.

Previous Actions and the NA Alternative. The risk assessment concluded that the carcinogenic
risk and non-carcinogenic hazard posed by contaminants in soil were within the USEPA-
accepted range for exposure and groundwater will be addressed under the BMP. Based on the
conclusions of the RI and the SSRAP, landfill capping as a presumptive remedy was selected and
implemented at LFs 6 and 7. The existing caps at LFs 3 and 4 were determined to be adequate.
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A cover maintenance program was developed for all sites. This was the final CERCLA response
action for LF3. LF4, LF6, and LF7. Limited access and landfill capping will limit exposure of
human and ecological receptors to landfill refuse and groundwater will be addressed under the
BMP. Landfill capping and maintenance of the caps will reduce or eliminate leaching of
contaminants to groundwater. The preferred alternative for this site is no action. Because all of
the above actions have been implemented, no additional action is necessary at the site to protect
human health and the environment under current and future land use plans.

Ludfill5(LF5)
History and Description. LF5 is in OU5 in the southwest comer of Area C, adjacent to
Riverview and Prairie Roads and north of Gravel Lake and Twin Lake (see Figure 3). The entire
area lies within the 100-year flood plain of the Mad River, and large portions of OU5 are within
the 25-year flood plain. Several surface water bodies are within the OU and receive runoff from
the area. The Miami Conservancy District (MCD) owns the property adjacent to LFS. between
the Area C boundary and Huffman Dam. MCD leases part of the land to the Dayton-
Montgomery County Park District, which maintains the area as Huffman Reserve, a nature
preserve and recreational area. The City of Dayton maintains a wellfield known as Rohrer's
Island Wellfield and a smaller wellfield known as Huffman Dam Wellfield on property west of
Huffman Dam. Land use in OUS is generally recreational, there are no permanent residences
within or adjacent to its boundaries. Three other IRP sites in OUS were included in a previously
approved ROD.

LFS is a 23-acre site with a history of varied uses. The land was originally used as a lumber
reclamation area in the 1940s, then for an unknown period was used as a surface dump for
general refuse. From 19S8 to 1978. the area was used for waste petroleum handling operations.
Base heating plants used the landfill for disposal of coal ash from 1940 through 1991. Also, the
northwestern portion of the landfill was used for explosive ordinance disposal (EOD) and HOD
ash for an unspecified amount of time. Various chemical wastes were reportedly placed in the
landfill, including undetermined quantities of oily wastes, solvents, and organic and inorganic
chemicals.

Site Characteristics. During the IRP Phase II Stage I and 2 Investigations, 3 test pits were
excavated and 11 monitoring wells were installed around the perimeter of the landfill and
sampled. Sediment and surface water samples were also collected. Groundwater analytical
results indicated vinyl chloride, letrachloroethylene (PCE). and tricnloroethylene (TCE) near
their respective maximum or proposed maximum contaminant levels. Soil sampling indicated
six metals in concentrations above background levels and a high TPH concentration in one
sample from one test pit. Based on these results, a soil gas survey was conducted to identify the
source areas of contamination for the VOCs in the groundwater. This survey detected 9 of 9
target compounds—trans-1,2-dichloroethane, chloroform. 1.1.1 -trichloroethane, carbon
tetrachloride, benzene, TCE. toluene. PCE, and onho-xylene. An investigation was conducted in
1990 which confirmed a groundwater plume of TCE migrating across the base boundary. In
1993. a field investigation was conducted to determine a specific source of VOC contamination
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in LF5. The investigation focused on geophysical surveys and collection and analyses of
subsurface soil samples. In 1993,35 soil borings were drilled and soil samples were taken from
the southwest portion of the landfill—18 within the suspected source area. This investigation
indicated that a point source of VOCs was not present in the southwest portion of the landfill. In
addition, an RI was conducted to characterize landfill materials and determine landfill
boundaries.

Risk Assessment. A semi-quantitative risk assessment was completed to compare potential site
contamination with risk-based PRGs and MCLs and determine if the site selection criteria for
landfill capping set forth in the BRAP were met. Benzene, bromodichloromethane, carbon
tetrachloride, chloroform, dibromochloromethane, 1,1-DCE, methylene chloride, and TCE
exceed PRGs in soil. Benzene, 1,2-DCE, PCE, TCE, and vinyl chloride exceed PRGs or MCLs
in groundwater. Exceedances of soil PRGs and groundwater PRGs and MCLs meet the site
selection criteria for landfill capping.

Previous Actions and the NA Alternative. Based on the conclusions of the RI and SSRAP.
capping as a presumptive remedy was selected and implemented for LF5. The completed action
included landfill consolidation under a geomembrane with a geosynthetic clay liner, and the
addition of a drainage layer composed of sand and a cover layer of 18 inches of common soil and
6 inches of topsoil. The cover material was seeded to provide a vegetative cover that minimizes
rainwater/floodwater infiltration into the landfill and prevents migration of contaminated soil to
the Mad River via surface runoff. Large rocks (e.g., rip-rap) were placed along existing drainage
channels and ditches to minimize soil erosion and maintain the integrity of the landfill cap.
Although landfill gas was not detected during the RI, passive gas management measures were
implemented as a precautionary measure to protect the integrity of the cap. The gas collection
layer consists of a system of perforated collector pipes and vent pipes in an 8-inch layer of
crushed stone. Gas venting piping, installed at a minimum of one vent per acre, will allow any
landfill gas that is generated to vent to the atmosphere. The cap eliminates potential generation
of airborne contaminants from the surface of the landfill. Surface water run-off will not come in
contact with landfill contaminants; therefore, direct contact with contaminated surface water and
potential contamination of downstream water bodies has been eliminated. By placing a barrier
layer between the surface of the landfill and the waste material, generation of leachate has been
minimized because precipitation will not be able to infiltrate into the waste material.

Landfill capping activities, completed in 1997, have mitigated threats to public health, welfare,
and the environment and are the final CERCLA response action for the landfill. Landfill capping
will limit exposure of human and ecological receptors to landfill refuse. In addition to the source
control measures implemented for LF5, a groundwater extraction system has been installed to
prevent further migration of contaminated groundwater beyond the Base boundary. This system
will also capture leachate produced, if any, from the landfill. Groundwater will be further
addressed under the BMP. The preferred alternative for LF5 is no action. Because all of the
above actions have been implemented, no additional action is necessary at the site to protect
human health and the environment under current and future land use plans.
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History and Description. LF9 is in OU7, in the northeastern section of Area C in a remote area
outside the main Base boundary fence (see Figure 3). The area is above the elevation of the 100-
year floodplain, and there are no developed streams or drainages. Surface runoff is usually
toward the west/southwest in poorly developed drainage channels or as sheet runoff, with

•1 ponding. Topography generally consists of parallel ridges or mounds from landfill
trenching operations. LF9 is the only IRP site in OU7. It was initially thought to be two former
sand and gravel pits (Pits A & B) adjacent to Sandhill Road. Later, an area one-quarter mile
northwest of Pit A. labeled Pit C, was identified as the actual disposal area. Further
investigations determined Pits A & B contain no waste material. Pit C is rectangular in shape.
about 570 feet by 1 10 feet, and was operated between 1962 and 1964 as a trench and cover
operation, with 20-ft deep trenches running in a north-south direction. Because the landfill
received wastes from the entire base, it potentially contained hazardous wastes.

Site Characteristics. Samples taken from groundwater monitoring wells and soil borings in OU7
ind'r*"^ the presence of metals, VOCs, and SVOCs above background levels. Aluminum.
manganese, total dissolved solids (TDS). and gross beta were detected in groundwater samples at
levels exceeding regulatory criteria. In 1 994. field screening was conducted on groundwater
samples taken from five boreholes that had been drilled to bedrock in the OU7 vicinity in support
of die BMP. These samples detected no significant VOC contamination; therefore, monitoring
wells were not installed and the boreholes were plugged and abandoned. Analytical results at Pit
C identified minor concentrations of poryaromatic hydrocarbons (PAHs). SVOCs. metals, and
pesticides in surface soil samples; surface sediment samples detected VOCs. PAHs. metals, and
one pesticide. Soil gas monitoring, conducted to test for possible gas migration and to provide
an estimate of the rate of methane generation in the landfill, identified methane and VOCs in the
northern pan of die landfill.

Risk Assessment. The semi-quantitative risk assessment performed for LF9 evaluated the risks to
human heahh and the environment from potential contamination at the landfill using PRGs.
Results of the risk assessment ifHliaitH no adverse human health or ecological effects are
expected due to the presence of chemical contaminants from LF9. Chemicals of Potential
Concern (COPCs) at LF9 were screened using EPA Region IX residential and industrial PRG
exposure pathways (no COCs were identified at the site). This approach is conservative because
LF9 is located in a runway fly-over zone and neidrcr industrial use nor residential development is
viable. The maximum concentrations of all COPCs were below residential PRGs except
Aroclor-1242 which was well below the industrial PRG.

Previous Actions and the NA Alternative The human health and ecological risk assessments
conducted at LF9 concluded that chemical contamination at the site was not significant enough
to present a risk to human health or the environment under the assumed scenarios of exposure
pathways and receptors. Implementation of capping as a presumptive remedy at LF9 was
selected and implemented to meet the requirements of the OAC and to provide protection of
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human health and the environment by reducing or eliminating the possibility of erosion of the
landfill cover. This action was the final CERCLA response action for the landfill. Eighteen
inches of common soil and six inches of topsoil were placed over the existing landfill, and the
area was graded and seeded; specific measures to manage landfill gas and leachate were not
required. Access to the site is restricted by a road gate and the area surrounding the site is
heavily vegetated. Landfill capping at LF9 will limit exposure of human and ecological
receptors to landfill refuse and has mitigated threats to public health, welfare, and the
environment. The preferred alternative for LF9 is no action. Because all of the above actions
have been implemented, no additional action is necessary at the site to protect human health and
the environment under current and future land use plans.

Landfills 11 and 12 (LF11 and LF12)
History and Description. LF11 and LF12 are in the western half of OU3, in Area C, along the
northwestern boundary of the Base between the Mad River and Riverview Road, within the 100-
year floodplain of the Mad River (see Figure 3). Surface water drains directly into the Mad River
or into small, unnamed tributaries that carry runoff from the flightline and other areas to the Mad
River. There are no buildings within OU3, and the area has generally been designated as open
space for recreational use (hunting and camping), with a small amount of light industrial use.
There are three jurisdictionai wetlands and two areas of wetland habitat, and abundant vegetation
and animal life. OU3 contains ten IRP sites; eight sites were included in a previously approved
ROD. LF11 is a 16-acre site used for general refuse disposal from 1968 to 1977. It was initially
operated as a trench-and-cover landfill and later as a ramp-and-compaction landfill with daily
cover. Various chemical wastes were reportedly disposed of in the landfill, including
undetermined quantities of oily wastes, solvents, organic and inorganic chemicals, and hospital
wastes. Disposal operations at LF11 ended in 1977. LF12 covered approximately 0.27 acres and
was operated from 1968 to 1973 for chemical disposition and acid neutralization. Initially.
hazardous chemicals were disposed of in 2-ft by 2-ft by 3-ft trenches. Spent acids, neutralized
with lime in aboveground tanks, were poured directly on the ground and allowed to percolate
into the soil. Chemical waste, removed from the chemical disposal trench at LF10 during the
construction of military family housing, was reportedly disposed of in LF12. During the early
1970s, drums of waste chemicals (including materials contaminated with the herbicide "agent
orange") were stored at LF12; however, these drums apparently were not opened within the
storage area. In 1973, all the stored waste chemicals were removed from the fenced area and
disposed of off site.

Site Characteristics. Previous environmental studies at OU3, including the Rl completed in
1994, identified organic (petroleum products and solvents) and inorganic (metals and salts)
chemicals in soil, sediment, surface water, and groundwater. Most of the chemicals detected in
soil consisted of petroleum hydrocarbons and metals. Fewer chemicals were detected in
sediment, surface water, and groundwater within the OU. Of the chemicals identified in these
media, PAHs in sediment, pesticides in surface water, and metals in groundwater were the most
commonly detected constituents. The pesticides resulted from the use of insecticides and
herbicides both within and upgradient of the OU. Many of the metals originated from disposal
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activities; however, others, particularly those detected in groundwater (for example, arsenic and
manganese) are naturally occurring substances.

During RI field activities, groundwater samples at LF 11 contained little or no contamination
above MCLs; however leachate from leachate wells contained relatively high concentrations of
VOCs, metals and other inorganics, SVOCs, PAHs. TPH. and radionuclides. Analytical results
confirmed the presence of elevated levels of metals. SVOCs (including PAHs). TPH.
pesticides/herbicides, and dioxin/dibenzofurans in the surface and subsurface soil. Contaminants
detected in surface water samples included VOCs, SVOCs and metals at trace concentrations.
VOCs, SVOCs, metals and PAH compounds were detected in sediment samples. Soil gas
samples from leachate wells indicated the presence of VOCs, SVOCs, and methane.
Groundwater samples collected in the vicinity of LF 12 contained low concentrations of VOCs.
SVOCs, metals and inorganic compounds, pesticides and herbicides. Surface soil samples
contained PAHs, TPH, metals, pesticides/herbicides, and dioxin/dibenzofurans. Several intact
containers containing laboratory chemicals were found buried within 3 feet of the ground
surface.

Risk Assessment. A quantitative BRA was conducted as pan of the RI to determine the baseline
risks associated with the chemicals present at, or released from LFI 1 and LF12. The increased
lifetime cancer risk associated with exposure to the soil is greater than 1x10"*, but less than
IxlO""1. and non-cancer exposure risks result in a Hazard Index less than 1. These levels are
within the USEPA-accepted range for exposure. For exposure to surface water, the increased
lifetime cancer is less than IxlO4, and non-cancer exposure risks result in a Hazard Index less
than I -below the USEPA-accepted range for exposure. For exposure to groundwater. the
increased lifetime cancer is greater than IxlO"*. and non-cancer exposure risks result in a Hazard
Index greater than 1. These levels are greater than the USEPA-accepted range for exposure. For
exposure to sediment at LF12. the increased lifetime cancer is greater than IxlO"*. but less than
IxlO"4. and non-cancer exposure risks result in a Hazard Index less than 1. These levels are
within the USEPA-accepted range for exposure. The ERA indicated that several metals in soil at
LFI 1 and LFI2 posed an ecological risk to mammals and bird predators (including the Indiana
bat).

Previous Actions and the NA Alternative. At both LFI I and LFI 2, the risk assessment
concluded that the carcinogenic risk posed by contaminants in soil was within the USEPA-
accepted range for exposure, and the non-carcinogenic hazard was less than the USEPA-accepted
criterion; however, the presence of several metals in the soil presented an ecological risk. In
addition, the presence of buried containers containing laboratory chemicals at LFI 2 presented a
risk to human health and the environment Therefore, implementation of capping was selected
and implemented as a presumptive remedy for LFI I. and WPAFB implemented a Non-time
Critical Removal Action at LFI2.

At LFI 1, debris was removed from the landfill surface and the remaining debris was
consolidated under 18 inches of common soil and 6 inches of topsoil. The cover material was
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seeded to provide a vegetative cover to minimize rainwater/floodwater infiltration into the
\mjf landfill, reducing the production of leachate and preventing migration of contaminated soil to the

Mad River via surface runoff. Large rocks (e.g., rip-rap) were placed along existing drainage
channels and ditches to minimize soil erosion and maintain the integrity of the landfill cap.
Because the landfill is not producing large amounts of landfill gas, no gas management facilities
were implemented. The soil and vegetative cover will allow any landfill gas that is generated to
vent to the atmosphere.

At LF12, an Engineering Evaluation/Cost Analysis (EE/CA) was prepared to evaluate reasonable
removal action alternatives. Based on the conclusions of the EE/CA, excavation and disposal of
waste at LF12 was selected for implementation. Surface debris was removed, buried containers
and visibly contaminated soil was excavated and disposed of at licensed off-site solid and
hazardous waste facilities, and LF12 was backfilled and reseeded-

The presumptive remedy of landfill capping for LF11 and the removal action at LF12 will limit
or prevent exposure to ecological receptors, have mitigated threats to public health, welfare, and
the environment, and are the final CERCLA response actions at these landfills. The risk
assessment concluded that the groundwater presented a risk greater than the USEPA accepted
range; however, groundwater will be addressed under the BMP. The preferred alternative for
these sites is no action. Because all of the above actions have been implemented, no additional
action is necessary at the sites to protect human health and the environment under current and
future land use plans.

«Hyf
Spill Site 4 (SP4)
History and Description. SP4 is in the northeast section of Area C on the west side of Building
172, about 1,500 feet west of the Base boundary at Gate 35C (see Figure 2). Although within the
area designated as OU10, SP4 was not investigated as part of the OU10 RI. Land use in the area

' is light industrial/office, and is expected to remain the same: use for recreational purposes is
unlikely. SP4 was discovered in March 1988 during construction of a water supply line. A UST,
previously located at this site, is presumed to be the source of the petroleum contamination
identified at the site. The UST contained leaded gasoline, and was used as an emergency supply
tank for water pumping equipment in Building 172. No inventory or operational records existed
for the tank, nor were records available on the size or construction specifications of the tank or
system. The UST was reportedly removed in 1983. Excavation in the area confirmed that the
UST had been removed; however, steel piping associated with the UST was still in place.
During excavations for the water supply line, visibly contaminated soil was removed and the
excavation was backfilled with uncontaminated material and closed in accordance with BUSTR
and USEPA regulations for USTs.

• Site Characteristics. Investigation of the UST area was conducted on a number of separate
occasions to confirm that all contaminated soil had been removed. Soil borings were taken in
September 1988 and in March 1989; only one boring showed a slightly elevated TPH
concentration. None of the sixteen soil samples taken from the sides and bottom of the finished
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water supply line trench showed detectable V'OC concentrations. An assessment of SP4 was
conducted in December 1990 to further confirm that all contamination had been removed. A soil
gas survey, conducted at 26 sample points over a 100-ft square grid, did not show detectable
VOCs. Soil samples from one boring detected minor levels of VOCs (benzene, toluene,
ethylbenzene. and xylene) as well as lead and TPH Xylene and lead were detected at levels well
below their respective MCLs in groundwater.

Risk Assessment A qualitative analysis of health risk associated with SP4 indicated that VOCs
and TPH remain on site at low concentrations in soil, and contaminants in groundwater do not
exceed MCLs. Although concentrations are below acceptable limits, the distribution of slightly
elevated TPH concentrations exclusively in shallow soils suggest high background levels for this
site or a source other than SP4. Drainage from the nearby flight line (approximately 150 ft.
downslope of the site) or Pearson Road (approximately 80 ft. upslope of the site) may account
for the contaminants detected in shallow soils.

Previous Actions and the \A Alternative. The UST and contaminated soil have been removed
and disposed. Based on the evaluation of site data, the concurrence of BUSTR. and current site
conditions. SP4 is not expected to pose significant health risks. The preferred alternative for this
site is no action. Because all of the above actions have been implemented, no additional action is
necessary at the site to protect human health and the environment under current and future land
use plans.

Spill Sites 5 and UST 71A (SP5 and UST71 A)
History and Description Spill Sites 5 and the UST at Building 71A are in OU8. in Area B.
northeast of Wright Field and west of Skyline Drive (see Figure 2). The area consists of several
fuel and oil testing laboratories, former and current tank farms, a former hanger and runway, and
an aircraft survivability firing range. OU8 is expected to remain a research and development
complex and is unlikely to be used for recreational or residential purposes in the future. The area
overlies a portion of the Miami Valley Aquifer, and is upgradient of the nearby WPAFB Area B
We 11 field and the City of Dayton's Rohrers Island Wellfield

SP5 is located near the southwest comer of Building 70. the Fuel and Oil Test Laboratory. Fuel
testing has been conducted in Building 70 since 1943. historically supported by a number of
USTs in a tank farm immediately west of the laboratory. In 1985. the USTs were removed,
including a 500-gallon waste oil UST that held the oil fraction of wastes discharged from a
laboratory drainage system. The drain system was still used by the laboratories after the UST
removal until a backup in the waste drainage system lead to an investigation in 1988. UST71 A.
also known as Tank Farm T. was located north of Building 71 '71 A. The Building 71 "71A
complex has been used for multiple purposes since its construction in 1932. including aircraft
engine and propeller endurance tests. Gasoline, jet fuel (JP-4). and waste oil were stored in six
USTs In 1985. the USTs were removed and soil contamination was discovered beneath the tank
areas. In addition to these two sites, an area of petroleum contamination contiguous to SP5 and
UST71A was discovered during various investigations. This area of contamination appeared to
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be the result of historical releases from SP5, UST71 A, and/or possibly from several previously
removed or replaced tank farms. This area is referred to as the downgradient area of petroleum
contamination.

Site Characteristics. At SP5, a Soil Organic Vapor (SOV) survey was conducted, and soil and
groundwater samples were collected. Results of the SOV survey indicated that more than one
source of contamination may be present and that contamination appeared to be migrating to the
northwest, away from SP5. Analytical results from soil sampling suggested that two sources
may exist and that the glacial till layer could be influencing contaminant movement. During the
RI, four soil borings were installed within SP5, three soil borings were installed immediately
downgradient of SP5, and two additional borings were installed and converted to temporary
wells within SP5 as part of a Light Non-aqueous Phase Liquid (LNAPL) investigation. Concrete
underground tank support saddles were encountered during drilling at SP5 at about 10 feet below
ground surface (bgs) and benzene, toluene, ethylbenzene, and xylene (BTEX) were detected in
the fill material at 5 to 10 feet bgs. The shallow saturated zone soils immediately downgradient
of SP5 contained TPH concentrations. Several PAHs were also detected. A monitoring well was
installed through the concrete saddle to determine if LNAPL was present below the former tank
location; no LNAPL was encountered.

Results of early soil sampling during the Phase II, Stage II Investigation at UST71A indicated
the presence of TPH, PCE, and methylene chloride. During the RI, contaminated soils were
detected from 5 feet below ground surface (bgs) to the water table at 30 feet bgs. Lead was
detected in the vadose zone soils slightly above background levels. TPH was identified in the
vadose zone soils and in the shallow saturated zone soils and groundwater. Toluene,
ethylbenzene, TCE, and xylenes were detected in the saturated soils. TCE was not detected in
the vadose zone soils at UST71 A. Samples taken from a monitoring well (installed near the
southeast comer of Building 71A as a downgradient monitoring well after the removal of Tank
Farm F) were found to have TCE at concentrations just above the MCL. Low levels of TCE
were also detected in the soil during installation of the well.

In the downgradient area of petroleum contamination over 70 soil borings and 23 monitoring
wells were installed during the RI. Few contaminants were detected in the vadose zone soils
outside the source areas. In shallow saturated zone soils, TPH concentrations ranged from non-
detect to 1,000 ppm, with the highest concentrations directly west of SP5. Low levels of BTEX
compounds were detected in a similar distribution pattern. The maximum concentration of TPH
detected in groundwater was 26 ppm. Floating product was found in two monitoring wells (P6-2
and MW-165).

Risk Assessment. WPAFB conducted a quantitative human health risk assessment and an
ecological risk assessment for SP5 and UST71A as part of the OU8 RI. At both SP5 and
UST71A „ the increased lifetime cancer risk associated with exposure to the soil COCs is less
than 1 x 10'6and non-cancer exposure risks result in a Hazard Index less than 1. These levels are
below USEPA-accepted limits for exposure. Two soil samples collected west of SP5 in the
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downgradient area of contamination at a depth of over 20 ft bgs exceed regulatory TPH criteria:
however, the minor amount of oil exceeding the criteria is not considered of sufficient mass to
justify a removal action. In addition, about 80 percent of the former UST71A area is covered by
an asphah and concrete parking lot, roads, grassy areas, and landscaped medians. Current
exposure is unlikely without intrusive activities as contaminants are. at a minimum. 4- to 5-feet
bgs.

In groundwater. three metals and two organic compounds were identified as COCs that exceeded
USER A limits. Elevated levels of arsenic were detected in the deep aquifer in isolated areas that
are likely die result in local variability in background concentrations; it was not found at
concentrations statistically different than background. Antimony, manganese, and arsenic are
found in die shallow saturated zone, which is not used as a drinking water source. Again the
concentrations were not statistically different than background, except for two outliers for
arsenic. Two organic compounds, vinyl chloride and n-nitrosodi-n-propylamine. were detected
in one location in the shallow saturated zone. The concentrations do not appear to be high
enough to cause MCLs to be exceeded at downgradient receptors. These groundwater
exceedances will be addressed under WPAFB's BMP. A baseline ecological risk assessment was
conducted to evaluate risks to plants and animals from exposure to soil contamination. Because
of limited habitat and the absence of surficial soil contamination, ecological risk is minimal.

Previous Actions and the NA Alternative. The risk assessment determined that the concentration
of contaminants in soil, sediment and surface water did not exceed the USEPA-accepted range
for carcinogenic risk and non-carcinogenic hazard and did not pose a threat to human health and
the environment; however, the removal of floating product from the water table is a requirement
under the regulations established by the BUSTR. In addition, a limited amount of soils near SP5
exceeded BUSTR TPH criteria. For these reasons, an EE/CA was conducted to address a Non-
Time Critical Removal Action at SPS. The removal action consisted of removing floating
product from MW16S with a bioslurper that was operated from March 1997 through December
1997. The bioslurper was also operated in die soil venting mode to remove organic soil vapors
from the vadose soils. At the time of shutdown, no free product was noticeable. BTEX
compounds were non-detectable, and the concentration of TPH was 310 ppm. Groundwater is
currently being monitored to detect any increases in contaminant concentrations and also detect
the presence of free product. Groundwater will continue to be addressed under the BMP. The
removal action implemented has mitigated dveats to public health, welfare, and the environment,
and was the final CERCLA response actions for SPS. UST71 A, and the downgradient area of
petroleum contamination. The preferred alternative for SPS, UST71 A. and the downgradient
area of petroleum contamination is no action. Because all of the above actions have been
implemented, no additional action is necessary at these sites to protect human health and the
environment under current and future land use plans.

Spin Site t(SPt)
History and Description. SP6 is a 10- by 10-ft area at Building 14 where an electrical
transformer was located (Figure 2). The transformer had leaked about 100 to 200 gallons of oil
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containing PCBs. The site was discovered in 1985; the transformer and pad were removed in
**r \ 986 and soil excavations were conducted in 1986,1987, and 1992.

Site Characteristics. The transformer at SP6 was removed in 1986 and soil was excavated from
an area approximately 20 ft. by 26 ft. by 4 1/2 ft. deep. Soil sampling from the bottom of the
excavation indicated PCB levels of 5,000 parts per million (ppm). Following soil removal and
sampling, the excavation was covered with plastic sheeting until 1987 when additional soil was
excavated. Following the 1987 soil excavation, soil samples taken from 7 to 10 feet depths
contained PCB concentrations of 20,000 ppm. Additional soil samples collected in 1990 showed
PCB contamination at 11,000 ppm at a depth of 24 feet. Based on these results, an additional
120 cubic yards of PCB-contaminated soil were excavated and disposed off-site. After the
excavation, verification samples taken from side walls and bottom of the excavated site showed
that PCB contamination was below 10 ppm for all but one sample at 11 ppm. These
concentration levels are below the goal of 50 ppm for electrical substations. No PCBs were
detected in groundwater.

Risk Assessment. The qualitative risk assessment conducted for SP6 evaluated site data with
respect to PCB cleanup levels under TSCA. Site data indicate that soils contaminated with
PCBs at levels of 50 ppm or greater have been removed from the site and the excavation has
satisfied the TSCA clean-up criteria for electrical substations (50 ppm PCBs in 1992).

Previous Actions and the NA Alternative. The transformer and pad have been removed and
*Hjr disposed. Excavation at SP6 removed all soils with PCB concentrations of 50 ppm or greater.

Based on the results of the qualitative risk assessments, no further action is needed at these sites
because the contaminants present do not exceed regulatory action levels. The preferred

| alternative at SP6 is no action. Because all of the above actions have been implemented, no
additional action is necessary at the site to protect human health and the environment under
current and future land use plans.

Spill Site 7 (SP7)
I History and Description. Spill Site 7, also known as Tank Farm F, is comprised of USTs located
' south of Building 71 (Figure 2). Spill Site 7 is adjacent to Tank Farm B (Spill Site 9). The tanks

at Spill Site 7 were in use from 1956 to 1992. Twelve 25,000-gallon tanks (USTs number 9-20)
stored aviation fuel and fuel additives for research. The two remaining tanks, LIST 21 and UST
193, were 3,000- and 1,000-gallon capacities, respectively, and were used to store waste oil. A
1989 inspection of the tank farm sump revealed a thin layer of floating product, indicating that F
Farm was potentially releasing product into the environment through spills or leaks. Based on
this finding, Tank Farm F was incorporated into the IRP and was placed under the oversight
authority of BUSTR.

W

Site Characteristics. At SP7, numerous investigations conducted during 1989 and 1990
indicated that all tanks were tight and not leaking. Results from a 1989-90 UST investigation
indicated that VOCs and lead at the site were within acceptable limits. During the excavation
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and removal of tanks at F Farm, localized petroleum contamination was evident near LIST 21.
Following tank removal, soil samples indicated levels of VOCs were well below health-based
criteria with the exception of benzene, identified in a sample along the north wall of the Farm:
however, the north wall could not be excavated further because initial excavation reached
bedrock. Other analyses indicated no significant levels of lead. Analysis of metals, performed on
the excavated soils, were below regulatory criteria Results of the site investigation conducted in
1991 indicated BTEX levels in groundwater samples below detection except for benzene:
however, the measured concentration for benzene (0.84 ppb) was well below the MCL. Samples
were also taken during closure of the tank farm to confirm that closure was complete.

Risk Assessment. A preliminary risk evaluation was conducted that considered exposure
scenarios for utility workers and for the WPAFB water supply wells. Security precautions
preclude unauthorized persons; thus potential exposure is limited to site workers. The
assessment concluded that concentrations of contaminants remaining in soil were below risk-
based levels for a commercial/industrial scenario and concentrations in groundwater were below
MCLs. In addition, base drinking water supply wells are 2500 feet downgradient of SP7. and
shallow, competent limestone bedrock separates this site from the aquifer that is used as the
drinking water source for the cities of Dayton and Fairbom and for WPAFB.

Previous Actions and the NA Alternative. Closure of fourteen USTs (USTs 9-21 and UST 193)
at Tank Farm F was conducted in late 1991. Visual examination during removal of the USTs
showed that the area around UST 21 was heavily contaminated. The site was "overexcavated"
with conventional equipment to the point of bedrock exposure on the sides and floor of the pit.
The north side of the pit was excavated until a building foundation (Building 21) was
encountered. Representatives of BUSTR concurred with WPAFB representatives that further
remediation through excavation was not possible. The UST 193 tank location was backfilled
(with agency approval) and new tanks were installed at F Farm. Based on the conclusions of the
risk evaluation, no runner action is needed because the site has been remediated under the
oversight of BUSTR. with the approval of both Ohio EPA and USEPA. The final site closure by
BUSTR was deemed acceptable by both agencies. The completed UST removal is considered to
be the final action for Spill Site 7. The preferred alternative for SP7 is no action. Because all of
the above actions have been implemented, no additional action is necessary at the site to protect
human health and the environment under current and future land use plans.

SpOl She 8 (SW)
History and Description. SP8 is in Area C, immediately south of Building 167 and north of the
State Route 444 Base boundary fence (see Figure 3). it is not included in any OU. The site was
discovered in April 1988 when two transformers, being removed as part of a Military
Construction Project, were found to be leaking. The transformers were sampled and the oil was
found to contain PCB concentrations ranging from approximately 67 ppm to 487 ppm.



Site Characteristics. In August and September 1988,26 soil samples were obtained to determine
the vertical and horizontal extent of the PCB contamination and provide recommendations for
further actions. The results indicated that PCB concentrations ranged up to 42 ppm and that soils
containing PCB contamination in excess of 10 ppm were confined to an area of 6 ft by 6 ft by 8
ft deep. Additional sampling, performed in June 1990 after excavation of PCB contaminated
soil, indicated that the south wall sample contained 2.3 ppm of Aroclor 1254 and the sample
from the bottom of the excavation contained 1.1 ppm of Aroclor 1254.

Risk Assessment. WPAFB did not conduct a risk assessment for this site; however, considering
the site data and regulatory criteria, SP8 is not expected to pose significant risks to public health
or the environment. Although soil was impacted by PCBs from the leaking transformers,
verification sampling of the excavation side walls and floor indicated PCB concentrations of less
than the regulatory criteria of 10 ppm for a residential scenario in all samples.

Previous Actions and the NA Alternative. The transformers have been removed and disposed.
Based on the conclusions of verification sampling, contaminated soils at the site were excavated
and the concentration of PCBs on site is less than the regulatory criteria of 10 ppm for a
residential scenario. The preferred alternative for this site is no action. Because all of the above
actions have been implemented, no additional action is necessary at the site to protect human
health and the environment under current and future land use plans.

Spill Site 9 (SP9)
History and Description. Spill Site 9, also known as Tank Farm B, is south of Building 71B
(Figure 2), adjacent to Tank Farm F. Originally identified as four abandoned underground fuel
lines, the site was expanded to include the entire tank farm. The USTs were used from 1956 to
1992 to store aviation fuel and fuel additives for research purposes as part of the Aero Propulsion
Laboratory Fuel Storage Facilities. B Farm was installed in a 15 ft deep unlined pit excavated
out of shale and limestone bedrock. The tanks were set on concrete cradles, anchored with metal
straps, and the pit backfilled with limestone gravel. All tanks were externally coated with
asphalt. The tank farm was equipped with an underground tile drainage system that diverted
infiltration water to a sump pit located in Building 20253. B Farm was first suspected of
releasing product into the environment, either through spills or leaks, in September 1989 when
hydrocarbon material was discovered in the sump pit in Building 20253. At this time, the site
was included as an IRP site and placed under BUSTR oversight authority. The tanks were
removed in 1992.

Site Characteristics. During a geotechnical investigation at SP9, minor concentrations of VOCs
(1,1,1 -TCA, chloroform, and TCE) were detected in one or more of these borings. TPH was not
detected. Following discovery of a potential release in September 1989, tracer gas tightness tests
were conducted on B Farm tanks that were in service. Results indicated that two USTs (USTs
139 and 143) could be leaking. It was later confirmed that UST 143 was leaking. The results of
the UST investigation conducted in 1989-90 indicated elevated levels of VOCs in several soil
samples collected from B Farm. The site investigation conducted under the IRP indicated the
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presence of VOCs (xylene. eih\ Ibenzene. and 4-methyl-2-pemanone) and lead in groundwater
dowTigradient of the site \"OC concentrations were below the MCL and risk-based regulatory
criteria. Lead concentrations vvere below the MCL Following removal of the tank, eight soil
samples were taken from the excavation: three from each sidewall and one from each end. TPH
and one or more YOC compounds were detected in all samples.

Risk Assessment. WP.AFB conducted a preliminary risk evaluation which considered exposure
of utility workers. The security precautions within V/PAFB restrict the presence of unauthorized
persons at any building or facility: thus, frequent exposure or prolonged potential exposure is
limited to site workers. The evaluation indicated that concentrations of contaminants remaining
in soil were below risk-based levels for a commercial/industrial scenario, and concentration of
contaminants in ground water values were below the MCL.

Previous Actions and the \A Alternative. Closure of Tank Farm B was conducted in September
1992. Soil was excavated to the top of each tank, the tie-down straps were cut. and the tank
removed from the excavation. As each tank was excavated, cut ends of abandoned lines were
plugged with hydraulic cement. Excavation of the tanks continued until all tanks were removed;
however, the concrete anchor pads were left in place. To remove contamination, the site was
"overexcavated" with conventional equipment to the point of bedrock exposure on the east and
south sides and floor of the pit and to the north until no further remediation by excavation was
possible. The east and south sides of the excavation extended until bedrock was encountered
The west side of the pit was excavated until no visual signs of contamination were evident. The
north side of the pit was excavated until the road and Building 21 were encountered. Only
residual soil entrained within the bedrock crevices remained within the excavation pit. A few
isolated areas in the excavation contained saturated soil or ponded water from runoff of the rinse
water from tank washing and from rain events. After excavation was complete, the entrapped
water was removed from the excavation and disposed. Representatives of BUSTR concurred
with VtTAFB representatives that further remediation through excavation was not possible.

Soil sampling was conducted during replacement of the tank to determine the need for additional
site remedial activities. Based on the results of this sampling, no additional remedial activities
were deemed necessary and the site was closed under the supervision of BUSTR. Based on the
conclusions of the risk assessment, no further action is needed because the site has been
remediated under the oversight of BUSTR in accordance with all applicable federal and state
regulations. The completed UST removal is considered to be the final action for Spill Site 9.
The preferred alternative for SP9 is no action. Because all of the above actions have been
implemented, no additional action is necessary' at the site to protect human health and the
environment under current and future land use plans.

SpiU She ll(SPll)
History and Description. SP11 is in the southeastern comer of OU8, between 10* and 11*
Streets, in a horseshoe-shaped area bounded on three sides by an earthen berm (Figure 2V The
site is topographically uphill and hydrogeologically upgradient of the other OU8 sites. The
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Aircraft Survivability Research Facility is located within the berm and currently consists of two
small gun ranges (Ranges 2 and 3) constructed in the late 1960s to mid-1970s. At Range 3.
partially full fuel tanks were fired upon, releasing fuel onto unpaved ground. In 1981, Range 3
was equipped with a 500-gallon fuel containment system. In June 1991, an aboveground fuel-
supply line ruptured, releasing an estimated 500 gallons of jet fuel to the ground surface and to
the storm sewer system. The spill was reported to be contained in the storm sewer system, and
approximately 400 gallons of fuel were recovered. Contaminated soil was excavated and
disposed of, and the sewer system was flushed.

Site Characteristics. Field investigations conducted at SP11 indicated that the depth to bedrock
is very shallow, with generally only 1 to 5 feet of soil (fill) over the bedrock. Because of the
shallow depth to bedrock in this area, groundwater is very close to the ground surface, following
the slope of the bedrock in a westerly direction. During rainfall events, precipitation rapidly
infiltrates the thin soil layer and raises the water table to the surface. Residual LNAPL product
rises with the water and moves to the surface. After significant rainfalls, potentially petroleum
contaminated water enters storm drains and nearby drainage swales. Results of the soil and
sediment sampling during the SI indicated the presence of SVOCs; however, SVOCs were not
detected in groundwater. During the RI, TPH, ethylbenzene and total xylene were detected in the
area where the spill occurred. TPH was detected in groundwater during Round 1 of sampling, but
was not detected during Round 2. BTEX compounds were detected during both rounds. Two
surface water samples, collected immediately downgradient of SP11 during a rainfall event,
contained TPH as did sediment samples collected in the north ditch. The deposition of TPH-
containing sediments was found to be limited in extent.

Risk Assessment. At SP11, contaminant concentrations in soils, sediments, and surface water do
not exceed the IxlO"6 cancer risk or noncarcinogenic Hazard Index of 1 for ingestion, inhalation,
and dermal contact by industrial/commercial workers. Subsurface soil concentrations of TPH
exceed regulatory action levels. The shallow groundwater contaminant concentrations detected
at the site were compared to MCLs because the shallow groundwater could potentially be a
source of contamination to the lower aquifer which is used as a residential drinking water source.
Manganese was detected at concentrations exceeding the MCL; arsenic was detected at
concentrations that exceed USEPA Region IX Tap Water PRGs, which correspond to
contaminant concentrations that contribute to cancer risk between the IxlO"6 and IxlO"1 range.
Surface water samples were also compared to Clean Water Act criteria. The compounds that
exceed Ambient Water Quality Criteria are benzo(a)anthracene, benzo(a)pyrene, and lead (lead
exceeds the Ohio Water Quality Standard). The ecological risk assessment indicated that
aluminum, cadmium, copper and zinc in the sediment at SP11 posed an ecological risk to small
mammals, based on incidental soil ingestion.

Previous Actions and the NA Alternative. The risk assessment determined that the concentration
of contaminants in soil, sediment, and surface water did not exceed the USEPA accepted range
for carcinogenic risk and non-carcinogenic hazard. However, subsurface soil concentrations of
TPH exceed BUSTR action levels. Manganese in groundwater also exceeded the PRO and the
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MCL but is comparable to background conditions. Based on these conclusions, an Action Memo
was prepared to address a Non-Time Critical Removal Action. The removal action implemented
consisted of the installation of a dowrtgradiem french drain to collect groundwater and surface
water. The drain consists of a gravel filled trench approximately 120 feet long and 4 feet deep
placed perpendicular to the direction of groundwater flow Perforated pipe at the base of the
drain collects contaminated groundwater migrating above the bedrock after rainfall events. The
collected groundwater is pumped to an existing oil water separator for treatment. The preferred
alternative for SPI1 is no action. Because all of the above actions have been implemented, no
additional action is necessan at the site to protect human health and the environment under
current and future land use plans.

Burial Site 2 (BS2)
BS2 is in OUtl. in Area C. near the northwest comer of the base (see Figure 3). OU\l is
bounded on the north by State Route 235. on the south by Bass Lake, and on the west by a flood
levee for the Mad River. Land use is limited and sporadic (classified as commercial), and the
area is generally not frequented by Base personnel. Most of the land is well vegetated or paved.
BS2 covers about six acres, and was reportedly used between 1971 and 1975 for the disposal of
sludge generated from cleaning bulk fuel storage tanks. The cleaning process produced an
estimated 700 gallons per year of sludge containing teiraethyl lead. It is not known if the sludge
was placed in containers before disposal at the site

Sue Characteristics During initial soil sampling activities. TPH was detected in 9 of 9 samples.
lead was detected in 7 of 9 samples, and zinc was detected above the maximum background limit
in one sample. During the Field Investigation, no target aromatic volatile or chlorinated organic
compounds were detected during the soil gas survex Ten soil borings were located randomly
throughout the area and surface and sub-surface soil samples were collected from the soil
borings. Toluene was detected at all but one surface soil sampling location, and PAHs were
detected at most locations. Various concentrations of metals were detected at each sample
location, with some metals exceeding background metals concentrations Methylene chloride,
toluene. PAHs and various concentrations of metals were detected in subsurface soil.

Risk Assessment A preliminary risk evaluation of potential chemical exposures was conducted
for all sites within OUII. In addition, a semi-quantitative risk assessment was conducted for
BS2 during the OUI I Field Investigation. The risk assessment indicated that chemical
concentrations detected at OU11 would not exceed 1x10" risk level or a Hazard Index greater
than 1. assuming unchanged land use. Current land use for BS2 is considered commercial, with
limited site use other than for lawn and vegetation control maintenance. Only arsenic
concentrations in surface and subsurface soil exceeded both the residential and industrial L'SEP.A
Region IX PRGs.

Results of the ERA indicated that metals in soil (arsenic, selenium, and thallium) posed a
potential ecological risk to mammals and thallium posed a potential ecological risk to bird
predators. Although several toxicolocical benchmarks \vere exceeded, based on the data



limitations and other uncertainties, none of the compounds (arsenic, cadmium, manganese,
selenium and thallium) were expected to have an adverse effect.

NA Alternative. The preferred alternative for this site is no action. The risk assessment
concluded that none of the compounds detected in soil samples exceeded PRGs with the
exception of arsenic and beryllium. The exposure assumptions used to calculate the PRGs.
however, assumed very conservative default exposure factors for industrial and residential
exposures. Reevaluation of the data using a more realistic exposure scenario based on lawn
maintenance workers and visiting base personnel indicates that all compounds would be less then
their respective PRGs. Based on these conclusions, WPAFB has concluded that no action is
necessary to ensure protection of human health and the environment under current and future
land use plans.

Burial Site 3 (BS3)
History and Description. BS3 is located in OU9, in the east portion of Area B (see Figure 2).
BS3 may have been used to dispose of fuel sludge, but records indicating the amount and nature
of wastes are not available. Although the exact size and location of the site is unknown, a review
of historical aerial photographs and conversations with Base personnel determined the location
with reasonable certainty.

Site Characteristics. Geophysical investigations during the SI identified anomalies at BS3
consistent with fill material and small amounts of buried metal at depths ranging from 10 to 20
feet. During the OU9 RI field activities, volatile and semivolatile TICs and metals were
identified in the soil and groundwater; however, all concentrations are within the established
range of regulatory limits. VOCs and SVOCs detected in groundwater were below regulatory-
levels. Aluminum, iron, and manganese were identified above their MCLs in groundwater.

Risk Assessment. A qualitative risk assessment was conducted for BS3 using PRGs, non-zero
MCLGs and MCLs. A conservative residential land-use exposure scenario, at a 1x10"6 risk
level, was used in the calculation of PRGs. Results of the risk assessment indicated that although
lead concentrations in soils were slightly above background levels; lead groundwater
concentrations were below MCLs. Therefore, no contamination was detected in the soils at BS3
that is adversely impacting the environment and no potential risk to human health and the
environment is anticipated.

NA Alternative. The preferred alternative at this site is no action. The risk assessment concluded
that contaminant concentrations are within the range that is considered to be naturally occurring,
and contamination detected in the soils at BS3 is not adversely impacting the environment.
Although several metals were detected above their MCLs in groundwater, groundwater will be
addressed under the BMP. Based on these results, WPAFB has determined that no significant
risk or threat to public health or the environment exists at this site and no action is required.
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Burial Sites 5 aad 6 (BSS mmd BS6)
History and Description. BSS and BS6 are in Area B. near the east-west runway, adjacent to and
southwest of OU9 (see Figure 2). Area land use is industrial. These sites were not included in
the original 65IRP sites, but were identified in 1996 as potential hazardous waste sites from
aerial photographs, comments from local residents, and interviews with WPAFB personnel. A
records search, conducted in September 19% to determine the history of BSS and 6. included an
examination of aerial photographs dating from 1944. BSS is evident on photographs from 1944
to the present appearing as a patch of stressed vegetation approximately one acre in size. One
photograph, dated 1974. indicates a road or trail leading to BSS. suggesting some activity at the
site. BS6 is west and downstope of a former building structure, the foundation of which can still
be seen in the field. Evidence of activities that would indicate a burial site, such as stressed
vegetation or disruption of the surface, is suggested from the historical photographs, although the
evidence is not conclusive.

Site Characteristics. In 1997. soil gas, surface and subsurface soil, and groundwaier samples
were collected and a geophysical survey was conducted to detect buried materials and attempt to
define the boundaries of the burial sites. Although results of the geophysical survey did not
show evidence of burial activity, linear anomalies were identified at both sites indicating possible
buried pipes or electrical cables. Subsequent trenching revealed a 4-inch steel pipeline and a
one-half inch cable believed to be an abandoned communications line at BSS and an abandoned
electrical line near the center of BS6. Trenching at BSS also revealed that a tight clay soil
extended from the surface to the bottom of the trench and that topsoil was essentially absent.
These observations suggest that the area of stressed vegetation at BSS may be due to lack of
topsoil. along with surface water ponding in the area. None of the soil gas samples from either
site contained VOCs above the detection limits, and only minor amounts of VOCs, SVOCs and
inorganic compounds were detected in soil and groundwater samples. At BSS. the most
prevalent compound delected in the subsurface soil and groundwater samples is PCE: however,
the locations and concentrations of the PCE suggest that its source may be off-Base. Results of
die SI at BSS indicated that burial activity had not occurred in this area. At BS6, low
concentrations of benzene, ethy (benzene, and xylenes were detected in two groundwater
sampling locations. Because of the location of the contamination, it is believed that the source of
these contaminants is the former underground storage tanks upgradient of BS6 that had been
removed. A number of PAH compounds were detected in soil samples, and one groundwater
sample contained naphthalene above the detection limit.

Risk Assessment. The semi-quantitative risk assessment performed for BSS and BS6 evaluated
potential current and future human health risks associated with chemicals detected in soil and
groundwater using risk-based PRGs. MCLs were also applied as PRGs for groundwater. The
risk assessment addressed potential human heahh risks only. Ecological risks were addressed
under the BMP which concluded that although some benchmarks were exceeded for some metals
and PAH*, the concentrations were consistent with urban environments and do not pose a risk to
the environment.
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COPCs were screened using EPA Region IX residential and industrial PRGs for soil and MCLs
and EPA Region IX tap water PRGs for groundwater. The maximum concentration of all
COPCs in soil are lower than their Region IX residential PRGs. In BS5 groundwater, the
maximum concentration of PCE exceeds the tap water PRO. but it is likely that the source of the
PCE is off-Base. Arsenic and lead also exceed their PRGs in groundwater, but this is attributed
to the presence of turbidity in the samples. In BS6 groundwater, the maximum concentration of
benzene exceeds the MCL and the tap water PRO, but it is likely that the source of the benzene is
an upgradient UST that had been removed. Arsenic, chromium, lead, and manganese also
exceeded their PRGs in groundwater, but this is attributed to the presence of turbidity in the
samples. Groundwater will also be addressed under the BMP.

NA Alternative. The preferred alternative at these sites is no action. The risk assessment
concluded that minor amounts of VOCs and SVOCs detected in soil did not exceed PRGs.
Although several contaminants detected in groundwater exceeded PRGs, groundwater will be
addressed under the BMP. Based on these conclusions, no action is needed because the
contaminants present in soil are not expected to pose a significant risk or threat to public health
or the environment. WPAFB has concluded that no action is necessary to ensure protection of
human health and the environment under current and future land use plans.

Earthfill Disposal Zones 2 through 10 (EFDZ 2 through 10)
History and Description. EFDZ 2 through 10 are located in OU9, in the east portion of Area B.
on a rid8e that is the geographical high point of WPAFB (see Figure 2). All of ihe nine EFDZs.
with the exception of EFDZ 6, are located along the hillside that slopes west from EFDZ 5 down
to the former runways of Wright Field. The majority of the land surface within the sites is
currently open fields or wooded areas; however, areas surrounding these sites contain buildings
and paved surfaces such as roadways, parking lots, and abandoned runways. EFDZ 2 through 10
were identified as IRP sites because of the potential for disposal of hazardous chemical materials
during or subsequent to fill placement. The sites range in size from two acres to 35 acres, and
contain from 5,000 to 355,000 cubic yards of waste materials. Sites 2 through 8 were identified
through historical aerial photographs from the 1940s; Sites 9 and 10 are thought to have been
developed in the early 1950s. Although there has been no indication of the disposal of hazardous
materials at these sites, materials similar to those disposed of at other landfills may have been
transported to these sites.

Site Characteristics. Geophysical investigations conducted at the EFDZs during the Sis
identified anomalies consistent with fill material and small amounts of buried metal at depths
ranging from 10 to 20 feet. Further soil sampling and groundwater monitoring was conducted
during the OU9 RI field activities. Analytical results from the SI and RI identified low levels of
VOCs. SVOCs, volatile and semivolatile tentatively identified compounds (TICs), pesticides.
and metals in the soils; however, only beryllium (a naturally occurring metal common in
WPAFB soils) was detected in soils at concentrations above the PRGs.
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Groundwater samples identified low levels of VOCs, SVOCs. metals, and/or volatile and
semivolatile TICs at all of the EFDZs. but none of the concentrations detected exceeded MCLs
except at EFDZs 4 and 9 At EFDZ 4. RI field activities identified benzene and 1 J2-DCA in the
groundwaier at levels exceeding MCLs; at EFDZ 9. vinyl chloride was detected above the MCL
in one groundwater sample. VOCs above MCLs were also detected in groundwater monitoring
wells downgradient of EFDZ 9. Sampling conducted during the RI field activities also identified
low levels of VOCs and SVOCs (mostly PAHs) at EFDZ 9. but were not able to identify a
contaminant source of the VOCs or confirm widespread groundwater contamination. Sampling
conducted in target locations, however, identified localized concentrations of vinyl chloride.
TCE. and 1.2,-DCE that exceeded MCLs for groundwater. Antimony exceeded PRGs at EFDZ 3
and arsenic at EFDZs 4. 5. and 9. Chromium exceeded MCLs at EFDZ 8 and nickel exceeded
MCLs at EFDZs 8 and 9. During the SI, bis (2-ethyIhexyl)phthalate was detected at EFDZs 5
and?.

Risk Assessment. A qualitative risk evaluation was conducted on EFDZs 2, 3. 5. 6. 7, 8. and 1 0
using PRGs, non-zero Maximum Contaminant Level Goats (MCLGs) and MCLs. A
conservative residential land-use exposure scenario, at a 1 x I O"6 risk level, was used in the
calculation of these PRGs. A semi-quantitative risk assessment was conducted on soils in EFDZs
4 and 9. This assessment used commercial/industrial PRGs as a comparison criteria and
identified COPCs throughout OU9. Ecological risks were not considered except at EFDZs 5. 8.
and 9. Except at EFDZ 4. none of the compounds detected in soils exceeded PRGs except
beryllium; however, the beryllium is considered naturally occurring and not site related. Site-
specific risk assessment results included:

EFDZ 2. Although semi- volatile TICs were detected in soils, no risk can be assigned due to the
nature of the detections. Therefore, no adverse human health effects are expected from EFDZ 2.

EFDZ 3. Antimony was identified as a naturally occurring anomaly and not of concern. Several
metals exceeded the MCL; however, many of these metals are considered naturally occurring.
Concentrations were also possibly affected by the seasonal fluctuation of the groundwater and
were not significantly different from concentrations found in adjacent areas. Therefore, no
adverse human health effects are expected from EFDZ 3.

EFDZ 4. Methykne chloride, detected in one sample during the SI. was identified as a COPC;
however none of the compounds identified in the soil or groundwater exceeded PRGs except
manganese and arsenic. RI field activities identified benzene and 1 .2-DCA in the groundwater at
levels exceeding MCLs, but not PRGs. Arsenic, also identified as a COPC, was identified above
the PRG at two locations, but not the MCL, and is not indicative of contamination requiring
remediation. No adverse human health effects are expected from EFDZ 4.

EFDZ S. In groundwater. bis(2-ethylhexyl)phthalate exceeded MCLs and PRGs; and arsenic
(identified as a COPC) exceeded the PRG. Arsenic is considered a naturally occurring mineral
and the PRG exceedance is not considered significant. Bis(2-ethylhexyl)phthalate is not likely to
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jtJ migrate far at concentrations greater than MCLs or act as a source for continuing releases to
groundwater because of its tendency to adsorb to soils. Therefore the presence of bis(2-
ethylhexyl)phthalate is also not considered significant. No significant ecological effects were
identified and no adverse human health effects are expected from EFDZ 5.

» EFDZ 6. Sources of the chromium, lead, and nickel, which exceeded MCLs for groundwater.
were not determined and will be further monitored under the BMP. No adverse human health
effects are expected from EFDZ 6.

EFDZ 7. None of the compounds detected in soils or groundwater at the site exceeded PRGs.
Bis(2-ethylhexyl)phthalate detected during the SI exceeded MCLs, but this compound is not
likely to migrate far at concentrations greater than MCLs or act as a source for continuing
releases to groundwater because of its tendency to adsorb to soils. In addition, levels of bis(2-
ethylhexyl)phthalate detected during the RI did not exceed the MCL. Therefore the presence of
bis(2-ethylhexyl)phthalate is not considered significant. No adverse human health effects are
expected from EFDZ 7.

EFDZ 8. In groundwater, only chloroform exceeded the PRO. Because chloroform is associated
with the chlorination of public drinking water and did not exceed its primary MCL. the
compound was not considered a concern at the site. Chromium and nickel, which exceeded
MCLs, will be monitored under the BMP. No significant ecological effects were identified, and

•lull no adverse human health effects are expected from EFDZ 8.

EFDZ 9. No contaminant source was identified during the RI field activities and neither soil nor
i groundwater contamination appear to be widespread. The PAHs identified in the soils did not

exceed RME PRGSs. Vinyl chloride, 1,2-DCE. and TCE were detected in groundwater
exceeding MCLs; however, based on the half-life ranges and the low concentrations of TCE and
its daughter products that were detected, TCE would persist in groundwater for only a few years
at concentrations exceeding the MCL without a continued source. The inorganic metals are
relatively immobile, and are not expected to migrate offsite. Only arsenic exceeded the average
PRO, but did not exceed a IxlO'5 risk, and is therefore within the target risk range. No significant
ecological effects were identified.

EFDZ 10. Soil and groundwater sampling indicated the presence of low levels of VOCs and
SVOCs, but not at levels of concern. None of the detected metals in the groundwater exceeded
established MCLs. A preliminary risk evaluation of potential chemical exposures was not
conducted at EFDZ 10 because of the small data set; however, SI activities conducted at the site
did not indicate that the chemicals or metals detected would pose an unacceptable risk to human
health or the environment.

•

NA Alternative. The preferred alternative for EFDZ 2 through 10 is no action. The risk
assessment concluded that most of the compounds detected in soils were below the PRGs; only
beryllium was detected above the PRG at EFDZs 2.4, 5.6. and 8. Beryllium is considered to bev
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naturally occurring and not site related. Several metals, VOCs, and SVOCs in groundwater
exceeded MCLs; however, most of these metals are naturally occurring. In addition,
groundwater will be addressed under the BMP. WPAFB has concluded that no action is
necessary to ensure protection of human health and the environment under current and future
land use plans.

Central Heating Plant 1 (HP1)
History and Description HP 1 is in the north-central section of Area B, between D and E streets.
about 200 ft south of the Springfield Pike Base boundary (see Figure 2). The site is not included
in any OU. The plant contained seven coal-fired boilers and began operating in 1930, but was
shut down in 1980 as part of the heating plant consolidation at WPAFB. While the plant was in
operation, a coal pile was stored within an adjacent concrete structure. The former coal storage
area was paved after the heating plant consolidation, and is currently used as a parking lot

Site Characteristics. HP1 was investigated during the IRP Phase 11 Stage 2 Investigation.
Groundwater sampling indicated levels of sodium, chloride and IDS above background levels:
and 1.1.1 -TCA was detected at a very low concentration.

Risk Assessment. WPAFB conducted a qualitative analysis of the health risks associated with
HP1 based on she data, regulatory criteria, and current site conditions. Site data indicate that
several inorganic compounds associated with coal may have leached into groundwater; however.
contaminant levels did not exceed any MCLs. Although soil sampling was not conducted.
leaching of contaminants associated with former coal storage operations from the soil is not
expected.

,\A Alternative. The preferred alternative at this site is no action. The risk assessment concluded
that the contaminants present are not expected to pose a significant risk or threat to public health
or the environment The heating plant is no longer active, the coal storage area was removed and
the majority of the site is now completely covered by an asphalt parking lot. Metals and other
inorganics associated with the former coal storage operation are not expected to migrate by

or dust generation. WPAFB has determined that no action is required for protection of
human health or the environment

Central Heating Plant 2 (HP2)
History and Description. HP2 is located in the southern comer of Area A (Figure 3). The site is
not within the OU4 area, but was included in the OU4 RI. HP2 and the adjacent coal storage
area operated from the 1940s until 1980 when the plant was shut down as pan of the heating
plant consolidation at WPAFB. While in operation, the coal pile was stored within a concrete
barrier adjacent to the hearing plant. Construction of Building 283. in 1988. covered much of the
area; the remainder of the site is covered with grass. In January 19%, globules of elemental
mercury were observed in a sewer pipe that was accidentally broken while excavation work was
being done near Building 27 1 . Water, soil and elemental mercury were pumped from the
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V^ excavation into drums, the storm sewer pipe that exits the heating plant was capped, and floor
drain lines were cleaned and abandoned.

Site Characteristics. Three monitoring wells, installed in the vicinity of the HP2-Coal Storage
Area during the Phase II, Stage 2 Investigation, indicated elevated levels of magnesium.

' manganese, sodium, nickel, zinc, chloride, and TDS. All of these contaminants can be attributed
to coal leaching. Analytical results for soil indicated elevated boron, manganese, and butyl
benzyl phthalate in the shallow soil; all parameters detected in the deeper soil samples were at
acceptable levels.

In 1997, after discovery of the elemental mercury release, a field investigation was performed as
an Addendum to the OU4 RI to determine the nature and magnitude of the soil, sediment, and
surface water contamination related to the mercury spill. Results indicated elevated mercury
concentrations in samples collected from within the former HP2 floor/funnel and roof drain
system, within the 6-inch cast iron pipe and vitreous clay pipe storm sewer piping immediately
adjacent to HP2, and from the 15-inch storm sewer piping just downstream (relative to
stormwater flow) of HP2. Also, small globules of free mercury were observed in the 6-inch cast
iron pipe sewer during sampling. Soil samples collected from areas underneath and in contact
with the 6-inch cast iron and vitreous clay pipe sewers contained low concentrations of mercury.

i Storm and sanitary sewer water samples contained low to non-detectable concentrations of
mercury. Stream sediment samples from the unnamed tributary that received storm water

iiyl discharge from HP2 also contained low concentrations of mercury.

Risk Assessment. Separate evaluations of risk were conducted for the coal storage area and the
elemental mercury release. A qualitative assessment of risk for the coal storage area was made
based on site data, regulatory criteria, and current site conditions. Although data indicate that
several metals and other inorganic compounds associated with coal remain on site and/or have
leached into site soils, only boron and manganese were detected at concentrations slightly above

: background for WPAFB soils. Health risks are generally not associated with these compounds in
soil except at grossly contaminated concentrations. Butyl benzyl phthalate. present in site soils at
low concentrations, is relatively immobile and fairly easily biodegraded. Site data also indicate
that several metals and other inorganic compounds associated with coal have leached into
groundwater; however, groundwater did not exceed any drinking water MCLs. The closest
downgradient drinking water supply well is about 1700 feet from the site; Hebble Creek is about
2100 feet from the site.

A semi-quantitative risk assessment was conducted for the HP2 mercury release using data from
the RI Addendum. Maximum detected mercury concentrations were compared to USEPA
Region IX PRGs, and ARARs. The concentrations do not exceed any of the PRGs or ARARs.
and do not exceed a human health Hazard Index above 1, or an ecological risk criteria.

Previous Actions and the NA Alternative. The risk assessment conducted for the HP2 Coal
^ . Storage Area concluded that the contaminants detected in soils do not pose a significant risk or
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threat to public health or the environment Metals and other inorganics detected in site soils are ,
not expected to migrate by leaching or dust generation, because the majority of the site is now
covered by Building 283 and HP2 is no longer active. Also, the butyl benzyl phthalate is
relatively immobile and is expected to biodegrade. Current use of this land as a building site
reduces the likelihood of exposure, resulting in a minimal risk to people, plants, and animals who
visit/reside in this area. The risk assessment conducted on the mercury release, after removal
actions (which included removal of water, soil, and elemental mercury from the excavation;
capping a storm sewer pipe; and cleaning and abandoning floor drain lines) were completed,
concluded that the remaining maximum detected mercury concentrations do not exceed any
PRGs or other human health or ecological criteria. The completed response actions are expected
to mitigate threats to public health, welfare, and the environment and are considered to be the
final CERCLA response actions for the site. Should the heating plant be demolished, an
environmental assessment (EA) would be conducted per WPAFB standard operating procedures.
The EA would alert workers of the potential presence of elemental mercury in the capped storm
sewers.

The preferred alternative for this site is no action. Because all of the above actions have been
implemented, no additional action is necessary at the site to protect human health and the
environment under current and future land use plans.

Central Heatrag Plant 4 (HP4)
History and Description. HP4 is located near the southeastern boundary of Area C in the Kitty
Hawk Center (see Figure 3). The site was not included within any OU. The plant contains three ^
coal-fired boilers and one gas-fired boiler, and is one of two central heating plants still in
operation at WPAFB. HP4 began operation in 1957 and was expanded to its present size in
1980. A coal pile, within a containment area with a concrete pad and retaining walls, is adjacent
to the plant Runoff from the coal pile is collected, combined with other aqueous waste effluent
streams from the heating plant, and neutralized before being discharged to the storm sewer.
system.

Site Characteristics. HP4 was investigated during the IRP Phase II Stage 2 Investigation. VOCs
and SVOCs were not detected in the upgradient monitoring well. Samples from downgradient
wells detected several metals (calcium, magnesium, manganese, antimony, and sodium) above
background concentrations. Low concentrations of VOC and SVOC TICs were detected in one
downgradient well, and TCE was detected at a concentration of 5 ug/L.

One sample of stormwater runoff was collected from surface drainage adjacent to the coal pile.
Analytical results indicated several metals above background levels and surface water quality
criteria. Sulfate, TDS, and specific conductance were above background levels.

Risk Assessment. WPAFB did not conduct a risk assessment for this site; however, considering
site data and regulatory criteria, HP4 is not expected to pose significant risks to public health or
the environment Although the Phase II Stage 2 Investigation indicated that stormwater runoff

\
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had sufficient quantities of metals and other inorganics to impact surface water, the runoff is
currently being collected and combined with other aqueous waste effluent streams from the
heating plant and neutralized before being discharged to the storm sewer system. The
investigation also indicated that the metals and other inorganics detected in groundwater did not
exceed primary drinking water criteria, and concluded that the origin of the VOCs and SVOCs
was probably an upgradient source and not directly attributed to HP4 site activities.

NA Alternative. The preferred alternative for this site is no action. Runoff is collected and
combined with other aqueous waste effluent streams from the heating plant and neutralized
before being discharged to the storm sewage system. Therefore, based on site data, regulatory
criteria, and current site conditions, WPAFB has determined that no significant risk or threat to
public health or the environment exists at this site and no action is necessary to protect human
health or the environment.

Central Heating Plant 5 (HP5)
HP5 is located in the northern portion of OU9, adjacent to Kauffman Avenue (see Figure 2). The
plant began operation in 1956 and was expanded in 1980 to its present size of three coal-fired
boilers and two gas-fired boilers. A large coal storage pile in a concrete containment area is
adjacent to the plant. The DRMO facility, next to the plant, has been used as a storage area for
transformers, scrap metal, equipment, batteries, etc. Fumes from an unknown source initiated an
investigation of the area in 1996.

Site Characteristics. Site investigations conducted at HP5 indicated groundwater and surface
water were not adversely impacted by activities at HP5, but soil samples were not taken at the
site. RI field activities detected SVOCs (primarily PAHs). VOC and SVOC TICs, pesticides.
PCBs, and metals in surface soils at the site. Subsurface soil samples indicated VOCs, SVOCs
(again primarily PAHs), SVOC TICs, and metals. Groundwater sampling indicated low levels of
VOCs, but no SVOCs were detected. Numerous metals were detected above MCLs and SMCLs
in the initial round of sampling; additional sampling identified only aluminum, iron, and
manganese above MCLs.

During the RI, a supplemental investigation was conducted at the DRMO. Surface and
subsurface soil samples were collected, as well as groundwater samples. Results indicated
elevated levels of SVOCs in surface and subsurface soil; VOCs, pesticides, herbicides, PCBs.
and elevated concentrations of metals were also detected in subsurface soil. VOCs, SVOCs. and
metals were detected in groundwater samples. A 1997 investigation confirmed the elevated
levels of SVOCs (mostly PAHs) detected during the RI and delineated the extent of the soil
contamination.

Risk Assessment. A semi-quantitative risk assessment was conducted on soils, surface water and
sediments at HP5/DRMO using commercial/industrial PRGs as a comparison criteria. SVOCs.
metals, and pesticides were identified as COPCs in surface soils. The SVOCs (primarily PAHs)
exceeded the PRO for both the Reasonable Maximum Exposure (RME) scenario and the average
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(AVE) exposure scenario. Arsenic and Aroclor-1242 also exceeded RME PRGs in surface soil.
However, Aroclor-1242 did not exceed the average PRG and arsenic was within the 1 x 10~* to
IxlQ* risk range under the average exposure scenario. Metals were found to exceed criteria in
both surface water and stream sediments, but were also detected upstream at slightly lower
concentrations; thus these contaminants may not be site related. Many of the compounds that
exceed sediment benchmarks are PAHs; however, their ecological effect is minimal. Also.
WPAFB has recently upgraded the coal storage area where many of the SVOCs were detected.
This construction activity will likely reduce or remove the apparent risk associated with coal in
this area.

At the DRMO. estimates of the cumulative cancer risk and cumulative noncancer hazard were
developed to determine locations associated with risk above the target risk range (i.e. 1 xl 0"* to
IxlO1"4 cancer risk or a Hazard Index of 1 for noncarcinogcns). None of the sample locations
exhibited a noncancer hazard in excess of the target of 1; however, all surface sample locations
except for four express cancer risk greater than to IxlO** at the scrap metal storage area.

Previous Actions and the NA Alternative. Because PAHs were found to exceed regulatory levels
where coal and coal ash has been unloaded and stored. WPAFB upgraded the coal storage area
where many of the elevated contaminant concentrations were detected. Portions of the railroad
tracks were removed and surface areas were graded and either paved or resurfaced with clean
gravel. Drainage lines were installed, replaced, or repaired to control storm water runoff.
Retaining walls and the concrete pad were repaired and the coal silo and conveying system
removed. In addition, a treatment system to control contaminant migration was installed for
storm water runoff.

At the DRMO facility, the risk assessment concluded thai soils at the DRMO posed an
unacceptable risk. Therefore, an EE/CA was conducted to address a Non-Time Critical Removal
Action. The removal action consisted of excavation and off-site disposal of surface soil and
backfilling and placing clean gravel over the affected areas.

The actions taken at HP5 and at the DRMO have mitigated threats to public health, welfare, and
the environment. The preferred alternative for this site is no action. Because all of the above
actions have been implemented, no additional action is necessary at the site to protect human
health and the environment under current and future land use plans.

Deactivated Nadear React«r (NUO
History and Description. The NUC is an entombed reactor located north of EFDZ 9 (see Figure
2). Although within the confines of OU9. the site was not investigated as part of the OU9 Rl.
The reactor was a 10-megawatt reactor cooled and moderated with demineralized water. It was
completed in 1965, and operated for five years supporting various projects of Defense Agencies,
civilian institutions, and Air Force engineering students until it was shut down and
decommissioned in June 1970. The facility is classified as a Site 91B under the Atomic Energy
Act of 1954. thus exempted from Nuclear Regulatory Commission oversight. The Air Force
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J internally regulates activities at the reactor. The 88th Air Base Wing, Aeronautical Systems
Center, Air Force Materiel Command is the custodian of the facility and performs applicable
inspection, maintenance and monitoring activities to ensure compliance with the Air Force
Nuclear Reactor Program (API 91-109), the USAF Special Nuclear Reactor Study 97-1. and the
protection of personnel and environment from unnecessary exposure to radiation.

During decommissioning, the fuel rods were removed for reprocessing. The primary vessel was
drained and dried, the penetrations were sealed, and the cavity filled with hot dry sand.
Radioactive waste was shipped to a commercial low-level radioactive waste disposal facility and
contaminated liquid (primarily cooling water) was released to the sanitary sewer in accordance
with applicable regulations. The primary and auxiliary cooling systems, which consisted of
seven USTs (three 60,000-gallon, two 5,000-gallon, one 10,000-gallon, and one 500-gallon),
pipes, valves, sumps, and pits, remained in place until they were removed in 1992. Other
activities that have occurred at the facility to aid in proper maintenance and/or provide additional
restoration include installing a heating, ventilation, and air conditioning system to reduce
condensation within the dome, removal of asbestos from the entire facility and reinsulation of the
containment shell, removal of PCB transformers, removal of a low-level radioactive waste
storage and disposal system from the radiochemistry laboratory, and replacement of the cathodic
protection system on the containment shell.

Site Characteristics. Radiological monitoring, including soil, vegetation, surface water and
. groundwater monitoring, is conducted semi-annually outside the facility. Monitoring is also

n* conducted inside the facility, including ambient air surveys and swipe surveys. In addition,
groundwater monitoring was conducted in the vicinity of the reactor as part of the OU9 RJ.
Results of the groundwater monitoring indicated detectable levels of gross alpha and beta.

Risk Assessment. Results of groundwater monitoring indicated that all detectable levels of
radiological activity were below their respective MCLs. Because the 88th Air Base Wing,
Aeronautical Systems Center, Air Force Materiel Command is custodian of the facility and
performs applicable inspection, maintenance and monitoring activities to ensure compliance with

! AFI 91 -109, US AF Special Nuclear Reactor Study 97-1, and protection of personnel and the
' environment from unnecessary exposure to radiation, further risk assessment under the IRP was

not conducted.
i

' NA Alternative. The preferred alternative for this site is no action. Continued maintenance of the
NUC is internally regulated by the USAF and applicable inspections and maintenance and
monitoring activities are performed to ensure compliance with applicable regulations and to
ensure the protection of personnel and the environment from unnecessary exposure to radiation.
WPAFB has concluded that no action is necessary under CERCLA and the IRP program to
ensure protection of human health and the environment.
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East R»Mp UST
History and Description. The East Ramp UST was in the northeast section of Area C. adjacent
to the tarmac south of Building 100, about 1900 ft west of the Base boundary near Gate 1C (see
Figure 3). Although within the confines of OU10, the site was not investigated as part of the RI
for OU10. The 12,000-gallon UST was abandoned in place prior to 1970. Records indicate the
tank contained leaded gasoline as pan of a defueling system, but no inventory or operational
records existed due to the length of time the tank was out of service. The tank was removed in
December 1988 as part of a Military Construction Project and closed in accordance with
BUSTR and USEPA regulations for USTs. During excavation activities, it was discovered that
the tank was partially encased in concrete, filled with a caustic solution, and in excellent
condition. Minimal soil contamination was encountered at approximately 12 ft bgs in the
vicinity of the fill pipe connection to the tank, and all visibly contaminated soil was removed.

Sire Characteristics. One soil sample was collected from the excavated area at approximately 12
ft bgs during removal of the UST. Results indicated the presence of organic compounds. Five
additional soil samples were collected from soil borings after the UST removal. Low
concentrations of petroleum VOCs were detected in one surface soil sample: no VOCs were
detected in samples collected at depth. TPH and lead were also detected at low concentrations in
samples collected at depth and at higher concentrations in surface samples. Two groundwater
samples indicated that organic contaminants were not present Lead was detected at
concentrations less than the MCL.

Risk Assessment. A qualitative analysis of health risk was conducted based on site data.
regulatory criteria, and current site conditions. Results indicate that only low concentrations of
VOCs and TPH remain in soils. Site data also indicate that groundwater was not impacted by the
UST and does not exceed MCLs. The excellent condition of the East Ramp UST at the time of
its removal and the distribution of petroleum hydrocarbons exclusively in shallow soils suggest
high background levels for this site or a source other than the East Ramp UST. Drainage from
the nearby flight line (less than 20 ft from the site) or Skeel Avenue (less than 120 ft from the
site) may account for the contaminants detected in shallow soils.

Previous Actions and the NA Alternative. The UST was closed in accordance with BUSTR and
USEPA regulations for USTs. Based on current site conditions, the conclusions of the risk
assessment and the concurrence of the Ohio State Fire Marshal, no further action is necessary to
ensure protection of human health and the environment under current and future land use. The
preferred alternative for this site is no action. Because the above actions have been implemented,
no additional action is necessary at the site to protect human health and the environment under
current and future land use plans.

Boildh»f4«2»UST
History and Description. Building 4020 UST is located in OU 11, near the northwest comer of
the base (Figure 3). The 250-gallon UST was used from 1956 to 1986 to store waste JP-4 fuel
and hydraulic fluid that was removed from an oil/water separator. When a leak was discovered
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fcj in 1986, the contents were pumped out and the tank was removed. No records of soil removal
were found, but unknown quantities of fuel had leaked during the operation of the UST.

Site Characteristics. During the Phase II, Stage 2 Investigation, four soil borings were drilled
around the perimeter of the UST location and twelve soil samples were collected and analyzed
for TPH and aromatic VOCs. TPH was detected in soils at 7 to 164 mg/kg (ppm); xylene was
detected in one sample, at a depth of 13 feet, at a concentration of 37 mg/kg (ppm). Toluene
was detected at 0.045 mg/kg in one surface soil sample. During the Field Investigation,
groundwater samples were collected and analyzed from three piezometer at the Chemical
Disposal Area which is downgradient of the Building 4020 UST site. The samples showed no
evidence of contamination.

Risk Assessment. Although a risk assessment was not conducted for this site, the concentration
of contaminants detected (TPH, toluene and xylene) did not exceed BUSTR cleanup criteria with
the exception of one sample taken at a depth of 13 to 15 ft. (TPH at 164 ppm and xylene at 37
ppm exceeded the BUSTR Category 1 criteria for TPH of 105 ppm and xylenes of 28 ppm).

Previous Actions and the NA Alternative. The UST was removed in 1986. Contaminant
concentrations do not exceed current BUSTR acceptable concentrations for VOCs and TPH.
except for one soil sample that slightly exceeded the conservative Category 1 standards for
xylene and TPH. Groundwater was not impacted and contaminants do not exceed any MCLs.
The preferred alternative for this site is no action. Because the above actions have been

VBK implemented, no additional action is necessary at the site to protect human health and the
environment under current and future land use plans.

Chemical Disposal Area
History and Description. The Chemical Disposal Area is a three-acre site in OU11, Area C, that
is part of the Base's surface water drainage system (see Figure 3). The site consists of a drainage
swale with intermittent flow that drains in a northwest direction toward the Mad River when
precipitation occurs. During 1963 through 1974, personnel from the nearby industrial and
maintenance shops reportedly disposed of various shop wastes in the Chemical Disposal Area
drainage system, including ammonia, cleaning solutions, paint remover, and aircraft washing
chemicals. Disposal of chemicals to this area ceased in 1973. Current land use is considered
commercial.

Site Characteristics. An SOV survey, conducted during the SI, identified varying concentrations
of 1,1.1 -TC A, PCE, and TPH. The highest concentrations of TPH were found in a small
drainage swale and were attributed to a wash rack used during maintenance and vehicle washing
activities. The highest concentration of PCE was identified in a small drainage swale that enters
the site from the maintenance area to the north. Soil boring data showed no evidence of VOC.
TPH, SVOC, pesticide/PCB, or cyanide contamination. SVOC TICs (presumed to be either
petroleum or general hydrocarbons) were detected in soil samples from the two site-specific
sample locations (the third sample location was down-gradient of the site). Acetone was
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detected in one of the two sample location. No VOCs, SVOCs. volatile or semivolatile TICs.
TPH, pesticides/PCBs or cyanide were detected in groundwater samples taken during the SI.
Metals in groundwater samples were considered to be within the range of naturally occurring
metals in this aquifer. Common anions (chloride, fluoride, nitrate/nitrite) levels were consistent
with upgradient concentrations. Other water quality parameters, such as TDS, hardness and
sulfate were higher than upgradient levels. Nine sediment samples were also collected during the
SI. One of the sample locations was at a half buried drum located within the site, but outside the
drainage ditch. No VOCs, VOC TICs, and SVOCs were detected in any samples; SVOC TICs
were detected in 6 sample locations. Low levels of TPH were detected in 4 of the 9 samples, and
low levels of Aroclor-1260 (a PCB) were detected in three of the nine samples. TPH, SVOC
TICs and PCB concentrations were detected in sediment samples from the drainage ditch running
through the site. Sources of the low level of contaminants were suspected to be from the
maintenance area along the southern edge of the site.

During the OU11 Field Investigation, surface and subsurface soil samples were collected and
analyzed to supplement the previously collected data. No VOCs were detected; however. PAHs
were delected in surface soils. Various concentrations of metals were detected at levels that
exceeded background metals concentrations in soil samples. Acetone, 1.2-dichloroethene. 2-
butanone, PAHs and various concentrations of metals were detected in subsurface soils.

Risk Assessment. A preliminary risk evaluation was conducted during the SI that indicated that
the chemical concentrations detected at OU11 are within the USEPA accepted range for
carcinogenic and non-carcinogenic risk, assuming unchanged land use. The semi-quantitative
risk assessment conducted during the OU11 Field Investigation concluded that although arsenic
in subsurface soil exceeded both the residential and industrial U.S. EPA Region IX PRGs. only
the maximum concentrations were used when screening against PRGs. which is highly
conservative. In addition, conservative default exposure factors for industrial and residential

Eptors were employed to derive the Region IX PRGs.

The ERA indicated that arsenic and selenium in soil posed an ecological risk to mammals, and
cadmium and manganese in soil posed an ecological risk to bird predators. In all cases, the
majority of the risk and hazard estimates were primarily attributable to metals concentrations.
Land use is commercial, however, with limited site use other than for lawn and vegetation
control/maintenance. Therefore, ecological exposures are limited.

NA Alternative. The preferred alternative for this site is no action. The risk assessment
concluded that none of the compounds detected in soil samples exceeded PRGs with the
exception of arsenic. Although the maximum concentration of arsenic exceeded the PRG. it did
not exceed the background arsenic concentration. No action is necessary to ensure protection of
human health and the environment under current and future land use plans.
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Radioactive Waste Burial Site (RADB)
History and Description. The RADB was in the south central section of Area B at the
intersection of P and 12th Streets, about 2250 feet north of the WPAFB boundary along Colonel
Glenn Highway (see Figure 2). The site has not been included in any OU. The site consisted of
a 7 ft by 7 ft concrete slab surrounded by an eight foot barbed wire fence labeled "Radioactive
Waste Burial Site." Although the Phase I Records Search did not conclude that radioactive waste
was buried at WPAFB, and no indications of elevated radiation were found at the RADB during
the Phase I Investigation, the burial site was included as an IRP site because the area appeared to
be a disposal site and was fenced and labeled.

Site Characteristics. In 1990, the concrete slab was removed and the soils beneath were
excavated to a depth of approximately nine feet, where bedrock was encountered. No elevated
radiation levels were detected in soil samples, the excavated soil, or the concrete slab. During a
Ground Penetrating Radar (GPR) survey, two potential sites were identified where burial activity
may have occurred, but excavation of these areas to a depth of six feet did not uncover any signs
of burial activity. Following the GPR survey, the excavations were filled and graded, the fence
was removed, and the concrete slab was disposed off-site as sanitary waste. Communication
with personnel present during the time the concrete slab was placed indicated the slab was used
as a staging area for drums of radioactive waste prior to shipment and disposal off site, and
confirmed that no radioactive material was buried or disposed at the RADB.

Risk Assessment. Soil sample data from excavations at the RADB, as well as the site history,
indicate that the RADB was never used as a burial site for radioactive materials-only as a
staging area for drums of radioactive waste in the 1950s. Soil samples from the site showed only
naturally occurring radioactivity at background levels, and there is no indication that
environmental contamination resulted from previous use. Since the environment was not
impacted by activities at the site, health risks do not exist.

Previous Actions and the NA Alternative. The concrete slab has been removed and disposed.
Because there is no indication the environment was impacted by activities at the site, health risks
do not exist. The preferred alternative for this site is no action. Because the above actions have
been implemented, no additional action is necessary at the site to protect human health and the
environment under current and future land use plans.

Explosive Ordnance Disposal Range (EOD)
History and Description. The EOD Range is located in Area C (see Figure 3), and has not been
included in any OU. The site is regulated under State of Ohio RCRA regulations and has been
included in this ROD because of the need to maintain institutional controls to limit access to the
EOD Range. The facility was used for over 40 years to thermally treat unserviceable munitions
via detonation and burning. WPAFB submitted a RCRA Part A permit application in November
1988, followed by a RCRA Part B permit application in April 1989 for continued operation of
the EOD Range. The Part B permit application was subsequently withdrawn and the EOD Range
operated under Interim Status until operations ceased in late 1990. Closure activities, completed
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in early 1998. consisted of removing ash and debris from the Open Burning (OB) unit, removing
and recycling the OB unit removing and disposing of approximately 10 cubic yards of non-
hazardous contaminated soil from beneath the OB unit, and regrading the site. Land use is
industrial and will remain so.

Silt Characteristics. Soil sampling activities indicated several metals (cadmium, lead, selenium
and silver). VOCs, and SVOCs exceeded background concentrations and were identified as
COCs. Results of groundwater sampling and evaluation of the data in accordance with RCRA
guidance indicated that there was no statistical evidence to indicate that a release to groundwater
had occurred.

Risk Assessment. WPAFB conducted a quantitative risk assessment, in accordance with RCRA
guidance, to determine the baseline risks associated with chemicals present at, or released from,
the EOD Range. This risk assessment was conducted prior to closure, and did not include data
from soil beneath the OB unit. A second risk assessment was conducted after removal of the OB
unit and included data from soil beneath the unit.

Prior to closure, the risk assessment indicated that the increased lifetime cancer risk associated
with exposure to the soil using an industrial exposure scenario was 5.1x10**. which is less than
the target risk of 1 .Ox 105 under current RCRA guidance. In addition, noncarcinogenic hazard
was estimated to be 1.4x 10', which is less than the acceptable target hazard of 1.0. Exposure to
lead could not be included in the quantitative risk estimate; therefore it was evaluated relative to
a soil screening level of 400 ppm. The representative concentration of lead in soil was below the
lead soil screening level.

Although groundwater associated with die EOD Range is not currently available for residential
use. groundwater was evaluated under a residential exposure scenario. The carcinogenic risk
associated with all residential exposure is 2.2x10^ for adults and 2.0x10** for children, which is
less than the target risk of 1.0x10"* under current RCRA guidance. Noncarcinogenic hazard is
estimated to be 1.5x10"' for adults and 3.4x10: for children, which is less than the acceptable
target hazard of 1.0.

The risk assessment conducted after the OB unit had been removed and soil beneath the OB unit
had been sampled indicated that residual carcinogenic risk associated with post excavation soil is
5x10"* and residual noncancer hazard is 1x10'. Both estimates are below targets of 1x105 for
cancer risk and 1 for noncancer hazard. In addition, the maximum detected lead soil
concentration is 290 mg/kg which is less than the residential soil screening criteria for lead of
400mg/kg

NA Alternative The preferred alternative for this site is no action. Closure activities at the site
have been completed in accordance with the approved Closure Plan and are protective of human
health, welfare, and the environment at this site. While the EOD Range is in the possession of the
Air Force, this property will not be used other than for industrial use. If the EOD Range property
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should be transferred to another owner, WPAFB will implement restrictions on the deed to
ensure that future land use is limited to industrial type uses. Therefore, the NA alternative is
adequate to protect human health and the environment.

2.6 Explanation of Significant Changes

The Proposed Plan for the subject sites was released for public comment on July 1. 1998. The
Proposed Plan identified NA as the preferred alternative for all of the 41 sites. Written
comments were received from one party. These comments are provided in Section 3.0.
However, no significant changes to the proposed remedies of NA, as they were originally
identified in the Proposed Plan, are necessary.

3.0 RESPONSIVENESS SUMMARY

3.1 Overview

WPAFB has presented the preferred alternative of NA at 41 IRP sites across the base. Pursuant
to CERCLA Section 117, the Proposed Plan was issued for the 41 sites and a public meeting was
held on July 14, 1998. No comments, verbal or written, were received at the public meeting.

3.2 Comment Summary and Response to Local Community Concerns
Comments were received from The City of Dayton during the public comment period. July 1
through July 30, 1998. No other comments were received from any other parties. Comments
received and a response to those comments are provided below:

The City of Dayton Environmental Manager had the following comments:

"Thank you for the opportunity to comment on the Draft-Final Proposed Plan for 41 Sites
at WPAFB. We appreciate WPAFB's attention to the location of the base and the close
proximity to the City of Dayton's Well Field.

We understand that the report fulfills a specific requirement for the base and is worded
according to these requirements. We do, however, find the wording in the Preferred
Alternative section "no action" to be misleading. Additional actions to address ground
water, surface water and sediment contamination concerns are planned for the future.
These actions are referred to as part of the (Basewide Monitoring Program ) BMP for the
site. The report should include a summary of the BMP including actions for all of the
operating units and summarizing the types and movement of contaminants across
WPAFB.

In-general while capping is the presumptive remedy specifically addressing individual
landfills, it appears ongoing monitoring through the BMP process will address existing
groundwater contamination. Can we assume that the monitoring wells that identified the
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existence of groundwaier contamination will be included in the BMP relative to future
monitoring? Assuming the landfills are delineated both laterally and vertically, what
assurances are there that ground water will not be impacted during high water table
conditions. Are there contingencies in place to address this issue?"

RESPONSE: The preferred alternatives sections in the Proposed Plan refers only to the
preferred alternative for the individual source areas for each site. Groundwater. surface water.
and sediment were removed from consideration in the individual sites and grouped into the BMP
operable unit. For each site where groundwater contamination was noted, the Proposed Plan
indicates that groundwater will be further addressed under the BMP. The Record of Decision
(ROD) describes the role of the source area operable units and the BMP operable unit in greater
detail. Because the BMP will be addressed under it's own Proposed Plan and ROD. a detailed
description of the BMP summarizing the types and movement of contaminants across WPAFB
was not included in the Proposed Plan for 41 Sites.

The commenier is correct in indicating that ongoing monitoring through the BMP will address
existing groundwater contamination. In addition, an Engineering Evaluation/Cost Analysis
(EE/CA) is currently being prepared by WPAFB. In this document, the extent of groundwater
contamination has been reviewed and those areas requiring further action (such as groundwater
extraction, in-situ treatment) have been identified and alternatives for further action have been
evaluated. In addition, the EE/CA presents the proposed long-term monitoring plan for areas of
groundwater that do not require active remediation, but require on-going monitoring. The on-
going groundwaier monitoring will ensure that potential releases caused by high water table
conditions would not impact human health or the environment.
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Attachment I
Document References

Site

Landfill 1 •

Landfill 2

Landfill 3

Landfill 4

Landfill 5

Reference Document '"

OU6 Remedial Investigation Report
BRAP for Landfill Capping
SSRAP for Landfills 1 and 2
Action Memorandum for Landfills 1 and 2
Phase II. Stage 1 Final Report
Phase II. Stage 2 Final Technical Report
OU6 Remedial Investigation Report
BRAP for Landfill Capping
SSRAP for Landfills 1 and 2
Action Memorandum for Landfills 1 and 2
Phase II, Stage 1 Final Report
Phase II, Stage 2 Final Technical Report
BRAP for Landfill Capping
SSRAP for OU4 Landfills
Action Memorandum for OU4
Phase II, Stage 1 Final Report
Phase II, Stage 2 Final Technical Report
OU4 Remedial Investigation Report
OU4 Remedial Investigation Report
BRAP for Landfill Capping
SSRAP for OU4 Landfills
Action Memorandum for OU4
Phase II. Stage 1 Final Report
Phase II, Stage 2 Final Technical Report
OU5 Remedial Investigation Report
BRAP for Landfill Capping
SSRAP for Landfill Capping - Landfill 5
Action Memorandum for Landfill Capping
Phase I, Stage 1 Final Report
Phase II, Stage 2 Final Technical Report
Landfill 5 Field Investigation Report
Analyses of Soil Gas Survey Results for
Landfills 3,4,5,6,7

Applicability
Site History

X

X

X
X

X

Investigation

X

X
X
X

X
X

X
X
X
X

X
X
X

X
X
X
X

Risk
Assessment

X
X
X

X
X
X

X
X

X
X
X
X

X
X
X

Remedial Action/
Preferred

Alternative

X
X
X

X
X
X

X
X
X

X
X
X

X
X
X
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s/re

Landfill 6

Landfill 7

Landfill 9

Landfill 11

Landfill 12

Reference Document '"

OU4 Remedial Investigation Report
BRAP for Landfill Capping
SSRAP for OU4 Landfills
Action Memorandum for OU4
Phatt II. Stage 1 Final Report
Phate II, Stage 2 Final Technical Report
OU4 Remedial Investigation Report
BRAP for Landfill Capping
SSRAP for OU4 LandfiHs
Action Memorandum for OU4
Phase II, Stage 1 1nvestigation
Phase II. Stage 2 Investigation
OU7 Field Investigation Report
BRAP for LandflH Capping
SSRAP for Landfill 9, OU7
Action Memorandum, Landfill 9 Capping
Presumptive Removal Action
Phase II. Stage 1 Final Report
Phase II. Stage 2 Final Technical Report
OU3 Remedial Investigation Report
BRAP for Landfill Capping
SSRAP for Landfill 1 1
Action Memorandum for Landfill 1 1
Capping
Phase II, Stage 1 Final Report
Phase II, Stage 2 Final Technical Report
Analysis of Soil Qas Survey Results for
Landfill 11 and 12
OU3 Remedial Investigation Report
Landfill 12 EE/CA
Action Memorandum for Landfill 12
Capping
Phase II, Stage 1 Final Report
Phase II, Stage 2 Final Technical Report
Analysis of Soil Gas Survey Results for
Landfill 11 and 12

• Final Removal Action Report

Appllctbility
S/re Hittory

X

X

X

X

X

Inv9$tlg§tlon

X

X
X
X

X
X
X

X
X
X

X
X
X

X

X
X
X

ft/aft
Assessment

X
X
X

X
X
X

X
X
X

X
X
X

X

fle/ned/eMcf/on/
Preferred

A/fernaf/Ve

X
X
X

X
X
X

X
X
X

X
X
X

X
X

X
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S/te

Central Heating
Plant 1

Central Heating
Plant 2

Central Heating
Plant 4
Central Heating
Plant 5

Spill Site 5 and
UST71A

Spill Site 6

Spill Site 7

Spill Site 9

Spill Site 11

Spill Site 4

Reference Document ("

• Phase I Records Search
• Phase II, Stage 2 Final Technical Report
• Decision Document - Central Heating

Plants 1 and 2
• OU4 Remedial Investigation Report
• OU4 RI/FS Report Addendum
• Decision Document - Central Heating

Plants 1 and 2
• Phase II, Stage 1 Final Report
• Phase II, Stage 2 Final Technical Report
• IRP Phase 1 Records Search
• Phase II, Stage 2 Final Technical Report
• OU9 Remedial Investigation Report
• Phase II, Stage 2 Final Technical Report
• Site Investigation Report
• Phase II, Stage 1 Final Report
• OU9 Remedial Investigation Report

Addendum
• OU8 Remedial Investigation Report
• EE/CA; OU8. Spill Site 5, UST 71 A
• Phase II, Stage 1 Final Report
• Phase II, Stage 2 Final Technical Report
• Site Investigation for 16 IRP Sites
• OU8 Remedial Investigation Work Plan
• Decision Document - Spill Site 6
• Site Investigation for 16 IRP Sites
• OU8 Remedial Investigation Work Plan
• Decision Document - Spill Site 7
• Site Investigation for 16 IRP Sites
• OU8 Remedial Investigation Work Plan
• Decision Document - Spill Site 9
• Site Investigation for 16 IRP Sites
• OU8 Remedial Investigation Report
• OU8/Spill Site 1 1 Action Memorandum
• Site Investigation for 16 IRP Sites
• Decision Document - Spill Site 4

Applicability
Site History

X
X

X
X
X

X
X
X

X

X
X

X
X

X

X

X

Investigation

X

X
X

X
X

X
X
X
X
X
X

X

X
X
X
X
X
X
X
X
X
X

X
X

X
X

Risk
Assessment

X

X
X

X
X

X

X

X
X

X
X

X

X

X

Remedial Action/
Preferred

Alternative

X

X
X

X
X
X

X

X

X

X

X

X

X
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S/fe

Spill Site 8

Burial Site 2

Burial Site 3

Burial Site 5

Burial Site 6

Building 4020 UST

Chemical Disposal
Area

East Ramp Tank
Removal

Radioactive Waste
Burial Site

Deactivated Nuclear
Reactor '"
Explosive Ordnance
Disposal Range (2)

Reference Document '"

• Hazardous Waste Site Preliminary
Assessment - Spill Site 8 Report

• PCB Contamination Evaluation of Two
Sites

• Final Removal Action Report
• Decision Document • Spill Site 8
• Site Investigation for 16 IRP Sites
• Phase II. Stage 2 Final Technical Report
• Technical Document to Support No Further

Action Planned - Chemical Disposal Area
• Final Field Invention Report OU 1 1
• QUO Remedial Investigation Report
• Site Investigation for 16 IRP Sites
• Decision Document • Burial Sites 3 and 4
• Site Investigation Report, Burial Sites 5

and 6
• Site Investigation Report, Burial Sites 5

and 6
• Site Investigation Report for 16 IRP Sites
• Phase II. Stage 2 Final Technical Report
• Final Field Investigation Report OU1 1
• Site Investigation Report for 16 IRP Sites
• Phase II, Stage 2 Final Technical Report
• Decision Document • Chemical Disposal

Area
• Final Field Investigation Report OU11
• Potential Hazardous Waste Site

Preliminary Assessment
• Technical Document to Support No Further

Action Planned
• IRP Phase 1 Records Search
• Decision Document • Radioactive Waste

Burial Site
• Special Nuclear Reactor Permit
• OU9 Remedial Investigation Report
• Closure Plan - Explosive Ordnance

Disposal Range

Applicability
S/fe Hlttory

X

X

X
X

X

X

X
X

X
X

X
X

X

X
X

X

X

/nveaf/0af/on

X

X

X

X
X
X

X
X

X

X

X
X
X
X
X
X

X

X

X

X
X
X

ft/aft
Asaeaamenr

X

X
X
X

X
X

X
X

X

X
X

X

X

X

X

X

X

ftemed/a/ Action/
Preferred

d/femef/ve

X

X
X

X

X

X

X

X

X

X
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Site

Earth Fill Disposal
Zones 2 through 10

Reference Document <"

r OU9 Remedial Investigation Report
Site Investigation for 16 IRP Sites
Phase II, Stage 1 Final Report
Phase II, Stage 2 Final Technical Report
Decision Document - EFDZs 1-8
Decision Document - EFDZs 10,11. and 12

Applicability
Site History

X

Investigation

X
X
X
X
X
X

Risk
Assessment

X

X
X

Remedial Action/
Preferred

Alternative
X

X
X

(2)

BRAP - Basewide Removal Action Plan
SSRAP - Site- Specific Removal Action Plan
RI/FS - Remedial Investigation/Feasibility Study
EE/CA - Engineering Evaluation/Cost Analysis
EFDZ - Earthfill Disposal Zone

Reference documents for these sites are not available in the Administrative Record.
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I THE DECLARATION

1.0 Site Name and Location

This Record of Decision (ROD) addresses the findings of investigations at Installation

Restoration Program (IRP) Sites OT069 and OT070 (also known as the Groundwater Operable

Unit [GWOU]) at Wright-Patterson Air Force Base (WPAFB). WPAFB is located in Greene

and Montgomery Counties. Ohio.

2.0 Statement of Basis and Purpose

This decision document presents the rationale for the selected remedial alternative for the

GWOU at WPAFB. The selection process was conducted in accordance with the

Comprehensive Environmental Response. Compensation, and Liability Act (CERCLA). as

amended by the Superfund Amendments and Reauthorization Act (SARA), and the National Oil

and Hazardous Substances Pollution Contingency Plan (NCP).

The United States Air Force (USAF) is the lead agency for WPAFB with the U.S. Environmental

Protection Agency (USEPA) and the Ohio EPA (OEPA) as support agencies. The lead agency.

USAF. along with the support agencies. USEPA and OEPA, recommend the selected alternative

for the GWOU. This decision is based on the Administrative Record for WPAFB.

3.0 Assessment of the Site

The USAF has determined that actual or threatened releases of hazardous substances from this

site, if not addressed by implementing the response action selected in this ROD. may present an

imminent and substantial endangerment to public health, welfare, or the environment. These

risks will be addressed by implementing the recommendations presented in this ROD.

4.0 Description of the Selected Remedy

This ROD presents the selected remedy for the GWOU at WPAFB. This ROD is the sixth and

final ROD for sites at WPAFB. Previous RODs have addressed sources of contamination at

identified Operable Units (OUs) and individual sites within those OUs. The selected remedy
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addresses the principal threats posed by groundwater at WPAFB by treating the most highly

contaminated areas of groundwater and those areas of contaminated groundwater most likely to

migrate off-site.

The selected remedv for the GWOU at WPAFB is:

• Continue current groundwater extraction, treatment and discharge at the WPAFB
property boundary in OU5 and continue long-term monitoring in this area. This area has
been termed "'Further Action Area A".

• In-situ chemical oxidation in the area near Spill Site 11 and monitoring. This area has
been termed "Further Action Area B".

• Long-term monitoring for the remainder of the GWOU. Those areas to be monitored are:

- Areas that exceed Maximum Contaminant Levels (MCLs) for organic contaminants
of potential concern (COPCs). but do not exceed the target risk range of IxlO"4 to
IxlO'6 .

- Areas that exceed a cumulative cancer risk of IxlO"4 or a Hazard Index of 1 for
organic COPCs, but do not exceed MCLs.

- Areas exceeding remediation goals (MCLs or background) for inorganic COPCs.
- Areas with existing remedies in place (OU1 and OU2).

• Access restrictions to limit access to groundwater. The bulk of the GWOU is located
within an active military installation with limited access. This access restriction is
applicable to the installation of private wells and new public water supply well fields.
Public water supply wells will require approval from the State of Ohio prior to
installation. WPAFB, as an active military installation, will control the installation of
private wells.

• No action for surface water and sediment. Surface water will continue to be monitored in
accordance with WPAFB"s National Pollutant Discharge Elimination System CNPDES)
permit for storm water.

The selected remedy is protective of human health and the environment, complies with Federal

and State requirements that are applicable or relevant and appropriate to the remedial action, is

cost-effective, and utilizes permanent solutions and alternative treatment technologies to the

maximum extent practicable. The selected remedy also satisfies the statutory preference for

treatment as a principal element of the remedy (i.e., reduces the toxicity, mobility, or volume of

hazardous substances, pollutants, or contaminants as a principal element through treatment).

1-2
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5.0 Data Certification Checklist

The following information is included in Section II - Decision Summary of this ROD:

• COPCs and their respective concentrations
• Baseline risk represented by the COPCs
• Cleanup levels established for COPCs and the basis for these levels
• Current and future land and groundwater use assumptions used in the baseline risk

assessment and ROD
• Land and groundwater use that will be available at the site as a result of the Selected

Remedy
• Estimated capital, operation and maintenance (O&M). and total present worth costs:

discount rate; and the number of years over which the remedy cost estimates are
projected

• Decisive factor(s) that led to the remedy selection.

Additional information can be found in the Administrative Record file for this site.



Declaration Statement
United States Air Force - Air Force Materiel Command

Based on the evaluation of analytical data and other information, the United States Air Force has

determined that the selected remedy is necessary to ensure protection of human health and the

environment at these sites. The selected remedy meets Applicable or Relevant and Appropriate

Requirements (ARARs) established by federal, state, or local environmental laws. The selected

remedy is cost effective, and uses permanent solutions and alternative treatment technologies to

the extent practicable. The selected remedy also satisfies the statutory preference for treatment

as a principal element of the remedy (i.e., reduces the toxicity, mobility, or volume of hazardous

substances, pollutants, or contaminants as a principal element through treatment). In accordance

with NCP Section 300.430 (f)(4)(ii), a review will be conducted within five years after

finahzation of this Record of Decision to ensure that this decision provides continued protection

of human health and the environment.

STEWART E. CRANSTON
Lieutenant General, USAF
Vice Commander

Date
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Declaration Statement
United States Environmental Protection Agency

Based on the evaluation of analytical data and other information, the United States Environmental

Protection Agency has determined that the selected remedy is necessary to ensure protection of

human health and the environment at these sites. The selected remedy meets Applicable or Relevant

and Appropriate Requirements (ARARs) established by federal, state, or local environmental laws.

The selected remedy is cost effective, and uses permanent solutions and alternative treatment

technologies to the extent practicable. The selected remedy also satisfies the statutory preference

for treatment as a principal element of the remedy (i.e., reduces the toxicity, mobility, or volume of

hazardous substances, pollutants, or contaminants as a principal element through treatment). In

accordance with NCP Section 300.430 (f)(4)(ii), a review will be conducted within five years after

finalization of this Record of Decision to ensure that this decision provides continued protection of

human health and the environment.

William E. Muno '
Director, Superfund Division
U.S. Environmental Protection Agency Region V

Date



Declaration Statement
Ohio Environmental Protection Agency

Based on the evaluation of analytical data and other information, the Ohio Environmental

Protection Agency has determined that selected remedy is necessary to ensure protection ot

human health and the environment at these sites. The selected remedy meets ARARs established

by tederal, state, or local environmental laws. The selected remedy is cost effective, and uses

permanent solutions and alternative treatment technologies to the extent practicable The

selected remedy also satisfies the statutory preference for treatment as a principal element ot the

remedy (i.e.. reduces the toxicity, mobility, or volume ot hazardous substances, pollutants. 01

contaminants as a principal element through treatment). In accordance with NCP Section

300.430 (f)(4)(n). a review will be conducted within five years after fmahzation ot this Record

ot Decision to ensure that this decision provides continued protection of human health and the

environment

L
Christopher Jf nes /
Director, Ohio Environmental Protection Agency

Date
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II DECISION SUMMARY

1.0 Site Name, Location, and Description

WPAFB is located in southwestern Ohio, about ten miles northeast of the City of Dayton and

southwest of the City of Fairborn (see Figure 1). The Base occupies approximately 8,500 acres

of Greene and Montgomery Counties, immediately adjacent to Clark County. WPAFB is

headquarters for the Air Force Materiel Command (AFMC). which is involved in many national

defense activities including research and development, flight testing, and maintenance of Air

Force weapons systems.

1.1 Site Location and Description

The Base is divided into three administrative areas: A. B, and C (Figure 2). Areas A and C

surround Patterson Field, an active USAF airfield. Area B is located southwest of Areas A and

C and contains Wright Field, an inactive airfield. WPAFB employs approximately 24.000

civilian and military personnel.

Areas A and C. and Area B are separated by State Route 444 and ConRail Corporation railroad

tracks. Areas A and C encompass 5.711 acres. Area A is primarily comprised of building

complexes and Area C is primarily comprised of active runways and flight facilities. Current

and historical operations that have occurred in Areas A and C include:

Aircraft and vehicle fueling
Aircraft and vehicle maintenance
Runway and aircraft deicing
Munitions and explosive ordnance disposal
Warehousing and storage
Small arms training
Steam and electrical generation
General site maintenance (roads, mowing, etc.)
Miscellaneous disposal
Office operations and classroom instruction.

I I - l
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Area B encompasses approximately 2.800 acres and contains a complex of buildings and three

runways that are no longer utilized for flying except occasionally when aircraft are flown in for

exhibition at the Air Force Museum. Current and historical operations are oriented more toward

industrial usage in general and research and development in particular.

This Record of Decision (ROD) document refers to the GWOU. The GWOU is comprised of the

groundwater beneath WPAFB and areas affected by off-site migration of contaminants from

WPAFB. Surface water was also included in the GWOU. The GWOU does not include

unsaturated soils within current IRP site boundaries because unsaturated soil was part of each

source OU. The source OUs have been addressed in previous RODs and other decision

documents.

1.2 Geologic and Hydrogeologic Description

Geologically. WPAFB is located within the till plains section of the central lowlands

physiographic province. The land surface of the region is generally flat to gently rolling with

streams and rivers forming level flood plains. Topographic relief in the area of WPAFB is the

result of glacial deposition activity from the Wisconsin glaciation of the Pleistocene Age. Land

surface elevations range from approximately 950 feet (ft) on top of the ridge in the southern

portion of Area B to approximately 790 ft along Springfield Street in the northern portion of

Area B.

WPAFB and the present day Mad River overlie a buried Pleistocene valley. Bedrock underlying

WPAFB consists primarily of fine-grained, soft, calcareous, fissile shale with thin beds of

limestone deposited during Late Ordovician time. Area B overlies a bedrock ridge in the eastern

portion of the Area and a deep stage valley to the west. The bedrock ridge extends north and

south from Huffman Dam through Area B toward the southeast. The remainder of Area B

overlays Richmondian Shale.

The bedrock valley in the region is filled with unconsolidated valley train type sediments

consisting of glacial outwash. glacial till layers, and modern alluvial deposits. Valley train
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deposits consist predominantly of sand and pebble gravel mixtures with local discontinuous silt

and clay layers.

Hydraulically, WPAFB is located within the Mad River valley of the Great Miami River Basin.

The Mad River empties into the Great Miami River near downtown Dayton, OH. approximately

three miles downstream (southwest) of the site. Several surface water bodies are located within

the WPAFB and include Hebble and Trout Creek. Bass. Twin and Gravel Lakes, an unnamed

lake adjacent to Huffman Dam, drainage ditches located adjacent to roads, and wetlands.

Groundwater at the site is defined as part of the Mad River Aquifer, which is part of the Miami

Buried Valley Aquifer, a sole source aquifer. The Buried Valley Aquifer is a prolific source of

water and is highly utilized as a municipal and industrial source. Groundwater extraction in the

vicinity of WPAFB occurs at the City of Dayton's Huffman Dam wellfield and the Rohrer's

Island wellfield; two City of Fairborn wellfields; the WPAFB Springfield Street, Skeel Road,

and Water Road wellfields; Wright-State University; and the southwest boundary line of the

groundwater removal action currently active on WPAFB.

The Buried Valley Aquifer within the area is a designated sole source aquifer under Section

1424(e) of the SDWA and the Ohio Administrative Code (OAC) Rule 3745-27-07(B)(5). The

aquifer is generally confined to the buried valleys. Groundwater is recharged through infiltration

of precipitation, groundwater flow into the area, and infiltration of surface water. Groundwater

discharges from the area include groundwater flow out of the area; evapotranspiration from

lakes, wetlands, and vegetated areas; groundwater extraction at numerous wellfields; and

discharge into the Mad River.

2.0 Site History and Enforcement Activities

In February 1988. WPAFB and the Ohio Environmental Protection Agency (OEPA) signed

Administrative Orders on Consent (AOC) pursuant to Ohio Revised Code (ORC) Sections

3734.13, 3734.20. and 6111.03. The AOC specifies the requirements for conducting preliminary

assessments (PAs). site investigations (Sis), remedial investigations (RIs). feasibility studies

(FSs), remedial designs (RDs), and remedial actions (RAs) at the Base. These activities were

II-3
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conducted under the Installation Restoration Program (IRP), which is an element of the Defense

Environmental Restoration Program (DERP) and is concurrent with the guidelines and standards

set forth in the Comprehensive Environmental Responsibility, Compensation, and Liability Act

(CERCLA). The overall objective of the USAF IRP is to identify, investigate, and remedy all

environmental contamination problems resulting from past hazardous waste disposal practices at

USAF installations. WPAFB has entered into agreements with the OEPA and the United States

Environmental Protection Agency (USEPA) Region V regarding conduct of IRP activities at the

Base.

After the USEPA listed WPAFB as a National Priorities List (NPL) site in October 1989

(bringing it into the Federal Facility Provision of CERCLA §120). WPAFB entered into a

Federal Facility Agreement (FFA) with the USEPA that establishes a procedural framework and

schedule for implementing and monitoring response actions at the Base. This FFA was signed in

March 1991 pursuant to the following authorities:

• CERCLA §120

• Sections 6001, 3008(h). 3006, and 3004(u) and (v) of the Resource Conservation and
Recovery Act (RCRA), as amended

• DERP.

The FFA requires compliance with the National Oil and Hazardous Substances Pollution

Contingency Plan (NCP). CERCLA guidance and policy. RCRA guidance and policy, and

applicable state law.

As part of the IRP. an RI/FS Work Plan was developed for 39 potential waste disposal sites.

Twenty-six other sites were also identified and incorporated into the IRP. These sites were

grouped into 11 geographically-based source operable units (designated OUs 1 through 11) and

one groundwater operable unit (IRP site OT059). In September 1997. two additional IRP sites

were established: one for groundwater in Areas A and C (IRP site OT069) and one for

groundwater in Area B (IRP site OT070). With the establishment of IRP sites OT069 and

OT070. IRP site OT059 was administratively closed out. IRP sites OT069 and OT070

H-4
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collectively constitute the GWOU. The decision for no further action or to implement source

control measures at the 64 IRP sites has been documented in five RODs previously signed for the

base. This ROD constitutes the sixth ROD for WPAFB.

3.0 Highlights of Community Participation

WPAFB currently has an Environmental Advisory Board composed ofrepresentativ.es from local

government agencies, businesses, and the community groups that actively play a role in the

WPAFB IRP process. The group meets quarterly to discuss and concur on a variety of topics

related to the environmental program at WPAFB. The group also has the opportunity to review

and comment on all documents addressing the IRP sites.

WPAFB offered an opportunity for public input and community participation during the

Proposed Plan for the GWOU. The Proposed Plan was made available to the public in both the

Administrative Record and the Information Repository. The Administrative Record is located in

the Archives Section (4th Floor), of the Paul Laurence Dunbar Library at Wright State University

and the Information Repository is located in the Greene County Library. Fairborn Branch, both

located in Fairborn. Ohio. The notice of availability for the Proposed Plan was published in the

Dayton Daily News (local paper) on August 1. 1999 and in The Skywrighter (Base newspaper)

on August 6. 1999. A public comment period was held from August 2. 1999 to August 31.

1999. The public comment period was not extended as there were no requests for an extension.

The Base held a public meeting on August 9. 1999 at the Greene County Library. Fairborn

Branch to discuss the investigatory activities that took place at the GWOU. Representatives

from the USEPA. OEPA and WPAFB were present to answer questions about the Base and the

GWOU; however, no questions were asked. This is specified in Responsiveness Summary

(Section III) of this ROD.

4.0 Scope and Role of Response Action Within Site Strategy

WPAFB previously grouped the confirmed or suspected IRP sites into 11 source OUs and one

groundwater OU. Remedies for 64 IRP sites from the 11 source OUs. plus three additional non-

IRP sites, have been included in previous Records of Decision (RODs). Source control measures

were implemented because successful remediation of groundwater depends on removing sources
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of contamination. WPAFB has undertaken a streamlined cleanup approach in which: 1) sites

that did not require remediation were identified and closed with no further action; 2) sites that

required remediation were addressed by non-time-critical removal actions (these removal actions

occurred primarily at landfills); or 3) other remedial actions were performed (e.g.. at OU1 and

OU2). For example, WPAFB initiated removal actions in the groundwater plume at OUS and in

the OU2 petroleum hydrocarbon plume to address groundwater contamination.

The decision for no further action or to implement source control measures at the 64 IRP sites

has been documented in five RODs previously signed for the base. These RODs are: 1) OU1

Source Control Operable Unit ROD; 2) OU1 Off-Source ROD; 3) a ROD for three sites in OU2;

4) a ROD for 21 sites throughout the base; and. 5) a ROD for 41 sites throughout the base.

Information regarding site history- alternatives evaluated for remediation, and/or justification for

no further action can be found for the 64 sites in the five RODs.

Investigations conducted at the source OUs indicated the presence of several groundwater

contaminants in various locations throughout the Base. These contaminants, primarily volatile

organic compounds (VOCs), occur both as definable plumes and as isolated occurrences.

Because of groundwater movement under the Base and surface wrater through the Base,

contaminants may be transported from one area to others, co-mingling contaminants, and finally

moving into remote portions of the Base. Therefore, groundwater. surface water, and sediment

contaminants from each of the 11 source OUs and groundwater contaminants that were not

attributable to a known source on the Base were combined to form the GWOU for removal

activities under the Basewide Monitoring Plan (BMP). The purpose of the BMP was to evaluate

this contaminant movement, assess the risks posed to human health and the environment by

exposure to the contaminants, and design a remedy for groundwater. surface water and sediment

throughout the Base (if necessary).

This ROD refers to the GWOU. The upper and lower boundaries of the GWOU are the water

table surface and the top of bedrock at the base of the alluvial aquifer. The GWOU is limited to

the Buried Valley Alluvial Sole Source Aquifer, as defined under Section 1425(e) of the Safe

Drinking Water Act (SDWA). However, surface water was included in the GWOU because

11-6
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surface water at WPAFB presents similar issues as groundwater The GWOU did not include

unsaturated soils within current IRP site boundaries because unsaturated soil is part ot each

source OU The horizontal boundary of the GWOU is limited to the confines of the Base

boundary and areas affected by off-site migration of contaminants from WPAFB

5.0 Summary of Site Characteristics

Although a large body of data existed from previous investigations conducted at the various OUs

and from regional contaminant hydrogeologic studies, a field investigation was also conducted

for the GWOU to fill critical data gaps Data from the field investigation, along with historical

data collected from various OU investigations, were used to support four primary data analysis

tasks conducted for the BMP These tasks were

• Prepare a groundwater flow model
• Dev elop a groundwater contaminant transport model
• Conduct a risk assessment based on current conditions
• Conduct a risk assessment based on projected future conditions

WPAFB is currently an active Air Force Base with the land use being activities associated with

maintaining military aircraft, vehicles, and ammunition These activities are primarily conducted

in Areas A and C There are also several research and development activities conducted

primarily in Area B WPAFB is scheduled to continue operating as an active Air Force Base and

projected future land use is likely to remain the same as it is today

The flow and contaminant transport model results are discussed below The risk assessment

results are discussed later in Section 6 of this document

Flow Modeling

A three-dimensional groundwater flow model was developed using MODFLOW, a United States

Geological Survey (USGS) mathematical model, to determine groundwater flow direction and

velocity at WPAFB The flow model was developed for an area of about 9 64 miles by 4 32

miles, centered on WPAFB The results of the flow model were used as input into the

groundwater contaminant transport model This flow model indicates that groundwater flow

II-7



Record of Decision
Groundwater Operable Unit DECISION SUMMARY

within the model area is controlled by the size and shape of buried valleys. Flow underneath

WPAFB Areas A and C is southwesterly along a main valley underlying the Mad River, and

northerly along tributary valleys that join the main valley under Area C. The valley narrows near

Huffman Dam, constricting groundwater flow and causing an increase in groundwater velocity.

This area is marked by high groundwater flows and discharge to the Mad River. Dovvngradient

of Huffman Dam, the valley widens and is joined by another tributary valley. The City of

Dayton's Rohrer's Island Wellfield is located near the confluence of these two valleys.

Groundwater flow downgradient of Rohrer's Island follows the valley, which trends to the west

in that area.

Contaminant Transport Modeling

Following completion of the flow model, three-dimensional transport modeling of COPCs was

conducted to predict contaminant concentrations at 30. 60. and 90 years in the future. These

results were then used in a future conditions risk assessment to estimate the risk to human health

from exposure to groundwater at these time intervals. All transport predictions were completed

using the MT3D code. Results of the transport model showed that the maximum concentration

of all organic COPCs would be less than 1 ug/L after 30 years with the following exceptions:

• Trichloroethylene (TCE) at OUS. OU4. and OU1 (TCE concentrations at OU4 would be
below 1 ng/L within 65 years)

• Perchloroethy lene (PCE) at OUS
• Vinyl chloride at OU1 and the area near Spill Site 11
• Benzene at UST71A and OU2 (current monitoring results, however, indicate that benzene

concentrations are nondetect at UST71A and have been significantly reduced at OU2).

The transport model indicated little or no perceivable migration of inorganic COPCs over the 90-

year period modeled.

The predictions of the transport model are borne out by recent rounds of groundwater sampling

that have consistently shown declining concentration of organic COPCs (in comparison to

concentrations detected 10 years ago). The monitoring data also show that the groundwater

plumes associated writh organic COPCs are not expanding, and. in fact, most are decreasing n

size with several areas now showing non-detectable levels of organic COPCs in groundwater.
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This can be attributed to both, natural process and actions taken by WPAFB in controlling

sources and remediating plumes. Plumes naturally tend to stop expanding because the natural

processes, such as dispersion and dilution due to groundwater flow and biological activity, tend

to limit the size of plumes after some years. Source control measures at WPAFB have included

actions taken at OUS (landfill cap and groundwater extraction/treatment), OU1 (landfill cap and

leachate control), and OUS (bioslurping).

6.0 Summary of Site Risks

Groundwater contamination data collected by WPAFB since 1982 were evaluated to determine

the potential to affect human health. Contamination in surface water bodies and associated

sediment were also evaluated to determine the potential to affect plants and animals. Human

health effects from chemicals in surface water and sediment were evaluated previously during

investigations conducted for the individual OUs.

A Current Conditions Human Health Risk Assessment (CCRA) was conducted to provide

estimates of potential current human health risk associated with exposures to the groundwater.

The CCRA used groundwater data collected by WPAFB since 1982 to assess potential human

health risk. Potential future risks to human health (resulting from the movement of groundwater)

and the ecological risk assessment of surface water and sediment, were evaluated in the Future

Conditions Human Health Risk Assessment (FCRA). and in the Basewide Ecological Risk

Assessment (EcoRA). respectively

6.1 Groundwater Human Health Risk

The human health risk assessments (both the CCRA and the FCRA) evaluated potential exposure

to three populations: off-Base residents, on-Base residents, and on-Base workers. The FCRA

also evaluated changes in risk over time as contaminant concentrations changed. The following

twenty-five COPCs were identified in the GWOU:

• Eleven organics: benzene, 1,2-dichloroethane. 1,2 dichloroethene. ethylbenzene. toluene.
TCE. PCE. vinyl chloride, xylene, DDT. and octachlorodibenzo-p-dioxin; and

• Fourteen inorganics: aluminum, antimony, arsenic, barium, chromium, cobalt, copper, lead,
manganese, nickel, selenium, thallium, vanadium, and zinc.
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The COPCs were selected using background concentrations, detection frequency, essential

nutrient status, and toxicity As a conservative measure, risk was estimated for all COPCs

except lead, both individually and collectively to determine the total contribution for all COPCs

to potential human health risk Risk was evaluated separately for lead

Each potentially exposed population (off-Base residents. on-Base residents, and on-Base

workers) was estimated for risk under various scenarios The greatest risk was found to be to the

off-Base resident from chemicals in the uppermost layer of the aquifer, because ot higher

exposure duration estimates and the potential number of pathways Therefore, for simplicity,

this is the only risk estimate discussed in this document Risk to this population is discussed

relative to USEPA's target risk range of 1x10 6 to IxlO"4 for carcinogens and a hazard index (HI)

of 1 for noncarcmogens A cancer risk level of 1x10 6 to IxlO"4 for an exposed population means

that one additional person out of between one million to a hundred thousand persons is at some

additional risk for developing cancer A HI of 1 implies that exposure to chemicals of concern

exceeds the protective level for those chemicals Results of estimates from other receptors and

other aquifer layers can be found in the CCRA and FCRA

6.1.1 Current Conditions Risk Assessment (CCRA)

Numerical risk estimates were calculated for ten potential exposure location points (PELPs) in

Areas A and C and six PELPs in Area B The PELPs are theoretical locations based on modeled

estimates of areas where selected plumes crossed the Base boundary and where supply wells are

currently located As an example. Figure 3 shows that the carcinogenic risk for organic

contamination is above IxlO"4 for potential off-Base residential exposures at the boundary of

OUS because of the presence of PCE and TCE Noncarcmogemc hazard associated with all

COPCs for off-Base residential exposures exceeds the target HI of I west of OU3, east of OUs 2

and 10. and south of OU9 (Maps of noncarcmogenic hazard are not presented here, but are

available in the CCRA) Arsenic is found to exceed the target range east of OU7 and northeast

of OUIO. however, arsenic is below the maximum contaminant level (MCL) at these locations

Manganese and arsenic plumes are found north of OU6. west of OUS. north of OUl I. and east of

l l - l O
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OUs 2 and 10; however, arsenic in these locations is below the MCL. and no MCL has been

developed for manganese.

Note that data used for the CCRA were based on the highest concentrations detected during

sampling events conducted over the last ten years. Organic COPCs in the groundwater have

shown a significant decrease during that time with several plumes decreasing in size and

concentrations of organic COPCs reaching non-detectable levels in some locations. Therefore,

the calculated risk, if calculated today with current data, would be lower than that presented in

the CCRA.

6.1.2 Future Conditions Risk Assessment (FCRA)

Future conditions groundwater risks were developed for time periods of 30. 60. and 90 years

using the worst-case transport model scenario where all Huffman Dam wells and the City of

Fairborn's north well field are "turned on" and WPAFB extraction well EW-l is "turned off"

(i.e.. the condition under which the greatest contaminant transport is likely to occur). In addition.

COPC concentration and cumulative risk at specific locations associated with major contaminant

plumes were estimated for the time period between current conditions and 30 years.

Concentrations of organic COPCs are expected to degrade significantly so that the USEPA target

risk range of Ix lO" 6 to IxlO"4 for carcinogens and HI of 1 for noncarcinogens can be reached

within 30 years (see Figure 4 for anticipated organic contamination in 30 years). In addition, the

transport model indicates little or no perceivable migration of inorganic COPCs during a 90-year

period. Thus the estimates of inorganic risk and hazard remain virtually unchanged over 90

years. As stated in Section 5. the projected land use for WPAFB for the reasonable future

timeframe (i.e.. 30 years) is as an active Air Force Base.

6.2 Ecological Risk Evaluation of Surface Water and Sediment

Ecological risks were assessed for the major surface water bodies within WPAFB. The

evaluation focused- on comparing detected chemical concentrations to surface water and

sediment quality criteria. In addition, available ecological characterization information was used

to determine whether predicted impacts were actually occurring in the environment to plant and
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animal species (including endangered or threatened species). Human health effects from

chemicals in surface water and sediment were evaluated previously during investigations

conducted for the individual OUs.

The uniformity of chemical patterns throughout the Base surface water systems and the lack of

correlation of these patterns with the activities historically conducted within the OUs seems to

imply sources present in the environment due to human activity, such as automobile or airplane

exhaust, or pesticides used for agricultural purposes, rather than an "OU-related" source. With

the exception of acetone, neither surface water nor sediment is associated with solvent

contamination that exceeds water quality standards. Other constituents that were found to

exceed water quality standards were a variety of inorganics, phthalates, polycyclic aromatic

hydrocarbons (PAHs). and chlorinated pesticides. These constituents were found relatively

uniformly throughout the Base and are reflective of urban environments and anthropogenic

activities and not generally associated with OU-related contamination

7.0 Determination of Groundwater Remediation Goals and Removal Action

Objectives

The results of the contaminant transport modeling and the risk assessments conducted on the

groundwater indicate that there is actual or potential risk to nearby human populations, animals,

or the food chain from hazardous substances, pollutants or contaminants. In accordance with

Section 300.415(b)(2) of the NCP. these conditions warrant a groundwater removal action to

mitigate these risks. An Engineering Evaluation/Cost Analysis (EE/CA) was conducted to

evaluate reasonable removal action alternatives for the GWOU. Since these removal actions for

the GWOU are intended to be the final actions for groundwater at WPAFB. remedial actions

were formulated during the Proposed Plan to finalize the remedy for groundwater at the Base.

The remedial actions will supplement the source control measures that have already occurred at

the OUs and at the individual IRP sites. Remedial actions for surface water and sediment were

not considered to be necessary under the NCP criteria.

Remediation goals were developed for inorganic and organic COPCs in groundwater. The first

criteria for selecting areas for development of remedial alternatives was established as being
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those areas that exceed an MCL. These areas were then further evaluated based on risk criteria,

the mobility of the contaminants present, and the existence of currently installed and operating

remedial systems (leading to the exclusion of OU's 1 and 2 from consideration). Areas in which

MCL exceedences occur without exceeding the risk criteria wrere included for long term

monitoring. In addition, the areas that exceed a 10"4 risk level or a HI >1 were also included in

the long-term monitoring network. For inorganic COPCs, the remediation goal will be the MCL

or the background concentration, whichever is greater. For organic COPCs. the remediation goal

will be the MCL. If the contaminant does not have an MCL. the remediation goal will be a

cancer risk of 1x10"4 or a hazard quotient (HQ) of 1. In addition, if the cumulative risk posed by

multiple organic COPCs exceeds a cancer risk of IxlO"4 or a HI of 1. the remediation goal will

be a cumulative cancer risk of IxlO"4 or a HI of 1. whichever is less.

To achieve the remediation goals, removal action objectives (RAOs) were developed that would

mitigate the risks posed to human health and the environment. The RAOs are:

• Return useable groundwater to its beneficial use within a reasonable timeframe
• Prevent off-site migration and ingestion of inorganic COPCs in groundwater that exceed

the remediation goal
• Prevent off-site migration and ingestion of organic COPCs in groundwater that exceed

the remediation goal
• Monitor groundwater areas that exhibit sporadic (spatial or temporal) exceedances of the

remediation goal.

8.0 Description of Alternatives

An Engineering Evaluation/Cost Analysis (EE/CA) was conducted to evaluate reasonable

removal action alternatives for the GWOU that would achieve the RAOs. The EE/CA addressed

dissolved phase groundwater contamination within the boundaries of WPAFB and dissolved

phase groundwater contamination originating at WPAFB that has migrated off-site. The EE/CA

was based on the information and findings presented in the BMP-related characterization and

evaluation documents and was prepared in accordance with Section 300.415(b)(4)(I) of the NCP

and with USEPA guidance. Because the proposed actions are being completed as non-time

critical removal actions, the EE/CA did not present a "No Action" alternative against which
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other alternatives can be compared. However, because this ROD presents the final remedy for

WPAFB, the "No Action" alternative has been included in this document.

The EE/CA determined that two areas of the GWOU would not be restored within a reasonable

time frame (i.e.. longer than 30 years) without active remediation. These two areas are the TCE

and PCE plume at OUS and the vinyl chloride plume near Spill Site 1 1 . These areas are referred

to as "Further Action Area A" (FAA-A) and "Further Action Area B." (FAA-B) respectively.

The results of the transport model and FCRA indicate that TCE and PCE will persist above 1

Hg/L for 60 to 90 years at OUS without active remediation. Vinyl chloride in the plume near

Spill Site 11 will persist above 1 [ig/L for approximately 30 to 60 years.

For the remainder of the GWOU, the EE/CA determined that active remediation was not

required to meet the goals and objectives within a reasonable timeframe. Modeling indicates that

as source areas are controlled, these contaminants will attenuate and meet remediation goals.

The ecological risk assessment determined that although there were wide spread detections of

PAHs, chlorinated pesticides, and phthalates. and moderately elevated levels of inorganics, the

constituents were reflective of an urban environment and anthropogenic activities not generally-

associated with contamination or activities at the operable units. Therefore. No Action is

required for the remainder of the groundwater. surface water and sediment at WPAFB. Surface

water will continue to be monitored in accordance with WPAFB's current NPDES permit, which

requires periodic monitoring of discharges to surface water. The groundwater in the remainder

of the GWOU will be monitored under a long-term monitoring program.

Site descriptions and summaries of the alternatives evaluated for FAA-A. FAA-B and the

remainder of the GWOU are provided in the following sections.

8.1 Further Action Area A

FAA-A encompasses the region from Landfill 5 (LF5) at the southwest boundary of Area C to

the Huffman Dam -Wellfield extending across property controlled by the Miami Conservancy

District (MCD) (Figure 5). The area is approximately 4.500 feet in a northeast-southwest

direction and 1,500 feet in a northwest-southeast direction covering approximately 155 acres.
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Adjacent to FAA-A. west of Huffman Dam. the City of Dayton maintains two wellfields

collectively referred to as the Mad River Wellfield. The first is known as Rohrer's Island

Wellfield and the second is known as the Huffman Dam Wellfield. Both well fields provide

drinking water to the City of Dayton.

8.1.1 General Geologic and Hydrogeologic Characteristics

FAA-A lies within a low-relief floodplain of the Mad River and is entirely within the 100-year

floodplain. Portions of FAA-A west of WPAFB are within the storage basin for Huffman Dam

and may be flooded seasonally. The site is underlain by alluvial and unconsolidated sedimentary

deposits, which form a major regional aquifer. Alluvial deposits occur within a narrow, steep

buried bedrock valley that, in general, parallels the course of the Mad River. The buried valley is

carved primarily into lower permeability shale bedrock with minor limestone beds.

Unconsolidated deposits within the buried valley, consisting predominately of sand and pebble

gravel mixtures with local discontinuous silt and clay layers, are commonly referred to as the

Buried Valley Aquifer system. The Buried Valley Aquifer within FAA-A is a designated sole

source aquifer under the SDWA and the OAC. The aquifer in the area of FAA-A is a prolific

source of water, yielding over 2,000 gpm to water supply wells. Groundwater generally flows

toward the west-southwest across FAA-A toward the Mad River. When not disturbed by

pumping, groundwater flow parallels the Mad River, and flows southwest toward the City of

Dayton.

8.1.2 Contaminant Characteristics

Groundwater within FAA-A contains tetrachloroethylene (PCE). trichloroethylene (TCE) and

vinyl chloride above MCLs and also contains 1.2-dichloroethylene (1.2-DCE) at elevated

concentrations. These contaminants contribute to an increase in cancer risk from potential

groundwater exposures of over 1 x 10"4 as described in the CCRA

Figures 6 and 7 present the horizontal extent of contamination for PCE and TCE. respectively,

measured during February 1997. The extent of PCE in groundwater above the MCL (5 ug/L)

extends from the vicinity of HD12 downgradient to the vicinity of MW132. The maximum

concentration of PCE occurs at HD12S. at a concentration of 58 |ag/L. The extent of TCE above
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the MCL (5 ug/L) extends from the vicinity of the CW-05 well cluster downgradient to the Mad

River The maximum concentration of TCE occurs at CW05-085. at a concentration of 170

|ig/L May 1997 monitoring data for P65 and P71 indicate TCE concentrations of approximately

2 ug/L at each well and PCE concentrations of approximately 1 u.g/L in each of the wells

FAA-A is similar in extent to the off-site portions of OU 5 as described in the OUS Remedial

Investigation (Rl) Report However, during the time period from early 1994 through early 1997

groundwater extraction systems operated at EW-1 and P65 resulting in changes in water quality

in the area The concentration of PCE in the upgradient portion of the plume has declined from

approximately 70 to 140 ug/L in 1993-1994 to 58 |ig/L in 1997 At MW132. PCE has declined

from 12 1 (ig/L in 1993 to 6 8 |J.g/L in 1997 TCE concentrations also declined during the 1993-

1997 time period The downgradient extent of TCE above the MCL (5 ug'L) in 1993 was to the

approximate position of Huffman Dam and at a concentration of 6 ug/L in samples from well

HD-9 Lpgradient portions of the plume contained concentrations of approximately 370 ug/L at

CW05-085 1997 data indicate that the concentration in the upgradient portion of the plume has

been reduced to approximately 170 [ig/L and in the distal portions of the plume to below 1 (ig/L

in samples trom HD9 The decrease in contaminant concentrations for TCE are depicted in

Figure 8 which presents TCE concentrations in selected wells as a function of time

Contaminant concentrations at the City of Dayton wells (P65 and P71) have also decreased

TCE in samples from P65 decreased from approximately 4 ug/L in December 1993 to

approximately 2 ug/L in May 1997 PCE in samples from P65 have decreased trom

approximately 2 5 ug/L to approximately 1 |ig/L during the same period

Although a review of the monitoring data indicates that contaminant concentrations are

decreasing, the results of the transport model and FCRA indicate that TCE and PCE will persist

above 1 ug/L for 60 to 90 years at OUS without active remediation Therefore, the following the

following five alternatives were developed for FAA-A
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• Alternative FAA-A 1 - Continuation of current groundwater treatment, discharge to
surface water, long-term monitoring, restrictive regulations

• Alternative FAA-A2 - Groundwater extraction via additional extraction wells, treatment
of extracted groundwater by expanding the current groundwater treatment system,
discharge to surface water, monitoring, restrictive regulations

• Alternative FAA-A3 - Groundwater extraction via additional extraction wells, treatment
of extracted groundwater by using UV/Oxidation in place of the existing groundwater
treatment system, discharge to surface water, monitoring, restrictive regulations

• Alternative FAA-A4 - In-situ treatment via chemical oxidation (Fenton's Reagent) in the
vicinity of extraction well 1 (EW-1). continuation of current groundwater treatment,
discharge to surface water, long-term monitoring, restrictive regulations

• Alternative FAA-A5 - No Action.

All alternatives, with the exception of the "No Action" alternative, include the common element

of continuing to extract groundwater from EW-1 and subsequent treatment and discharge of

groundwater. Other common elements include monitoring the groundwater and the treatment

system, and the use of existing restrictive regulations to prevent contact or ingestion of

contaminated groundwater until remediation goals are achieved.

Alternative A1 - Continuation of current groundwater treatment, discharge to surface water,
long-term monitoring, restrictive regulations.

This alternative consists of continuing to operate the existing extraction and treatment system at

the WPAFB boundary in OUS. The extraction and treatment system has been operational since

December 1991 and consists of a single extraction well. EW-1. EW-1 extracts groundwater

continuously at rates of up to 800 gallons per minute (gpm). Water from EW-1 is treated by air

stripping in aeration tanks to remove VOCs and is then discharged to the Mad River or to West

Twin Lake. This extraction and treatment system has been effective in controlling further off-

site migration of groundwater contamination. This system, however, does not address that

portion of the plume that has migrated off-site prior to system operation. Monitoring the

groundwater and the WPAFB treatment system would be conducted periodically to assess

contaminant concentrations.

Estimated Capital Cost: $0
Estimated Annual Operations and Maintenance Cost: $251.000
Estimated Present Worth (PW) Cost: $4.920.000
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(PW cost is based on 30 years @ 3% discount rate)
Months to Implement 0. currently being implemented

Alternative A2 - Groundwater extraction via additional extraction wells, treatment of extracted
groundwater by expanding the current groundwater treatment system, discharge to surface
water, monitoring, restrictive regulations.

This alternative would expand the current groundwater extraction and treatment system by

adding two wells located in the plume and expanding the current groundwater treatment system

A total extraction rate of 2.400 gpm is expected from EW-1 and the two new wells Monitoring

the groundwater and the WPAFB treatment system would be conducted periodically to assess

contaminant concentrations

Estimated Capital Cost $365.000
Estimated Annual Operations and Maintenance (O&M) Cost $535,000
Estimated Present Worth Cost $ 10.850.000
(PW cost is based on 30 years (cL 3% discount rate)
Months to Implement 12 months

Alternative A3 - Groundwater extraction via additional extraction wells, treatment of extracted
groundwater by using UV/Oxidation in place of the existing groundwater treatment system,
discharge to surface water, monitoring, restrictive regulations

This alternative would expand the current groundwater extraction system to a rate of 2.400 gpm

by adding two new wells in addition to the existing extraction well (EW-1) Groundwater would

be treated by ultraviolet oxidation (UV/OX) in a new treatment system that consists of one

reactor capable of handling approximately 3.000 gpm Treated water would be discharged to the

Mad River or to West Twin Lake Monitoring the groundwater and the WPAFB treatment

system would be conducted periodically to assess contaminant concentrations

Estimated Capital Cost $ 1.000.000
Estimated Annual Operations and Maintenance Cost $650,000
Estimated Present Worth Cost $13.710.000
(PW cost is based on 30 years @ 3% discount rate)
Months to Implement 12 months

Alternative A4 - In-situ treatment via chemical oxidation (such as Fenton's Reagent) in the
vicinity of EW-1, continuation of current groundwater treatment, discharge to surface water,
long-term monitoring, restrictive regulations.
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The goal of this alternative is to accelerate restoration of the aquifer by treating potential source

contamination in the vicinity of EW-1. A chemical oxidation process involving the injection of a

strong oxidizing agent, such as Fenton's Reagent or potassium permanganate, into the aquifer

would be used to destroy VOC contaminants by oxidizing the contaminants into carbon dioxide

and water. This technology would not be used to remediate the portion of the plume that has

migrated off-site. A pilot study is necessary for this option.

Implementation of this process would last no longer than two months and pumping from EW-1

would be temporarily suspended. At the end of the process, groundwater would be evaluated

and. if contamination levels were found to be below the MCL. groundwater extraction would be

suspended and long-term monitoring initiated.

Estimated Capital Cost (using Fenton's Reagent): $2.240.000
Estimated Annual Operations and Maintenance Cost: $242.000
Estimated Present Worth Cost: $6.980,000
(PW cost is based on 30 years (a: 3% discount rate)
Months to Implement: 12 months

Alternative AS - No Action

Under this alternative, the current groundwater extraction and treatment system would be shut

down, no new systems would be installed or operated, and no monitoring would occur. This

alternative relies solely on the City of Dayton wells to intercept and treat the contaminated

groundwater; however, these wells were not intended for treatment of contaminated

groundwater.

Estimated Capital Cost: $0
Estimated Annual Operations and Maintenance Cost: $0
Estimated Present Worth Cost: $0
Months to Implement: 0

8.2 Further Action Area B

FAA-B is located in Area B. near Spill Site 11 (SP11) (Figure 9) and encompasses an area of

approximately 700 feet long by approximately 300 feet wide.
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8.2.1 General Geologic and Hydrogeologic Characteristics

The bedrock in the vicinity of FAA-B is predominantly overlain by clay and silt rich Wisconsin

Glacial till, or ground moraine, with some sand and gravel stringers The till is a dense,

heterogeneous mixture of poorly sorted, unstratified, yellowish-brown to brown silt and clay

The majority of the till in this area is thin phase, generally less than 40 feet thick The hill area at

EFD02-MW04 is comprised predominantly of silts and clays with one upper apparently

discontinuous, sand layer and one thin sand layer at an elevation of approximately 855 ft MSL

This lower sand layer continues north through the investigation area, wells SPI l -MWOl . SPI l -

MW05. and OU8-MW10D are screened in this sand A thin, discontinuous, surficial sand layer

2 to 3 feet thick, exists between wells SPI l-MWOl and OU8-MW10D This sand layer is above

the water table An intermediate sand and gravel layer that ranges in elevation from 877 to 864

ft MSL is common to wells SPI l-MWOl. SPI 1-MW03. and SPH-MW04 Wells SPH-MW03

and SPI 1-MW04 are screened in this interval which intersects the water table Only a thin layer

of fine-grained material exists above bedrock between monitoring well EFD08-MW03 and well

SPH-MW06 At well EFD08-MW03 the Brassfield limestone formation which overlays the

Richmond shale is observed

8.2.2 Contaminant Characteristics

The concentration of v iny l chloride in FAA-B is presented in Figure 9 The figure displays a

continuous plume of v i n y l chloride with the maximum concentration of approximately 200 ug/L

in the vic in i ty of SPI 1-MW03 A singular detection of TCE at 11 fig/L is also noted at SPI l-

MW03 The plume is approximately 700 feet long by 300 feet wide and extends from the water

table to near the bedrock surface at a depth of approximately 33 feet

The geometry and size of the vinyl chloride groundwater concentration contours take into

account several factors First, groundwater flows toward the southwest through SPI I Second,

the distribution of the vinyl chloride in the wells immediately surrounding the center of the

plume (SPI 1-MW03. 200 ng/L) indicates the plume is not migrating to the north (SPI l-MWOS.

ND) and only a limited amount to the east (SP11-MW04, 14 ug/L) Third, the unconsolidated

material at SP11 pinches-out as the bedrock rises going towards the east from SP11 The
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hydraulic conductivity of the bedrock in this area is extremely low. The absence of

unconsolidated material in this area impedes contaminant transport into the bedrock and from

moving upgradient. Fourth, a surface water drainage channel that apparently intersects bedrock,

runs along the eastern edge of SPI 1. This channel may also form a hydraulic boundary that

would inhibit eastward contaminant migration.

The results of the transport model and FCRA indicate that vinyl chloride in the plume at FAA-B

will persist above 1 ng/L for approximately 30 to 60 years without active remediation.

Therefore, the following the following four alternatives were developed for FAA-B:

• Alternative FAA-B 1 - Long-term monitoring
• Alternative FAA-B2 - Groundwater Collection/Cavitation - Oxidatioa/Surface Water

Discharge/Monitoring
• Alternative FAA-B3 - In-Situ Chemical Oxidation/Monitoring
• Alternative FAA-B4 - No Action.

Alternative Bl - Long-term monitoring

Under this alternative, groundwater would be monitored to determine if contaminants were

migrating and/or degrading. Because WPAFB is an operating Base with no scheduled closure,

no additional institutional controls would be implemented.

Estimated Capital Cost: $0
Estimated Annual Operations and Maintenance Cost: $9.500
Estimated Present Worth Cost: $186.000
Months to Implement: 0 months

Alternative B2 - Groundwater Collection/Cavitation - Oxidation/Surface Water
Discharge/Monitoring

This alternative involves the collection of groundwater via extraction wells and treatment of the

groundwater via the patented cavitation/oxidation process. Extracted groundwater would be sent

to an equalization tank and then into a cavitation chamber. In the cavitation chamber, the

groundwater would be subjected to a dynamic pressure reduction at a constant temperature.

Hydrogen peroxide is injected into the groundwater as it flows from the cavitation chamber to

the UV reactor. Once in the UV reactor, the groundwater is subjected to UV radiation, which
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results in the destruction of VOCs. Pilot studies would be required to determine the optimal

amounts of chemicals, reagents. UV energy levels, and pretreatment requirements. Treated

groundwater would then be discharged to a drainage channel that runs along the eastern border

of the site.

This option also includes groundwater monitoring in accordance with the WPAFB long-term

monitoring plan.

Estimated Capital Cost: $403,000
Estimated Annual Operations and Maintenance Cost: $73,000
Estimated Present Worth Cost: $1,834.000
(PW cost is based on 30 years @ 3% discount rate)
Months to Implement: 12 months

Alternative B3 - In-Situ Chemical Oxidation/Monitoring

This alternative utilizes the same chemical oxidation process identified in Alternative A4, which

involves the injection of a strong oxidizing agent, such as Fenton's Reagent or potassium

permanganate, into the subsurface. A pilot study is necessary for this option, during which

groundwater analysis would be performed and full-scale treatment implemented. At the end of

full-scale treatment, groundwater would be evaluated to ensure contamination levels are below

the MCL and that contaminant concentrations did not "rebound" after time. Additional

monitoring after ascertaining the contaminant "rebound" had not occurred would not be

necessary.

Estimated Capital Cost (using Fenton's Reagent): $341.000
Estimated Annual Operations and Maintenance Cost: $9,500
Estimated Present Worth Cost: $351.000
(PW cost is based on 30 years @ 3% discount rate)
Months to Implement: 12 months

Alternative B4 - No Action

Under this alternative, no new systems would be installed or operated, and no monitoring would

occur.
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Estimated Capital Cost: $0
Estimated Annual Operations and Maintenance Cost: $0
Estimated Present Worth Cost: $0
Months to Implement: 0

8.3 Remainder of GWOU

The remainder of the GWOU encompasses the entire study area, with the exception of FAA-A

and FAA-B. Section 2.1.1 describes the generalized geologic and hydrogeologic characteristics

of the GWOU.

Two alternatives were developed for the remainder of the GWOU:

• No Action
• Long-Term Monitoring.

Additional alternatives were not formulated for inorganic contaminants in the remainder of the

GWOU since these contaminants did not generally form well-defined plumes that could be

associated with OU's or other potential sources. Inorganic COPCs were detected above the

remediation goal sporadically, both temporally and spatially, and sample locations which

exhibited concentrations of inorganic COPCs above the remediation goal generally had other

sample results where the metal is either not detected or detected at concentrations below the

remediation goal. Thus, these COPCs either required no action or need to be monitored over the

long-term to ascertain behavior.

Similarly, organic contaminants in the remainder of the GWOU are at concentrations that do not

exceed both an MCL and the risk criteria, with the exception of OU1 and OU2. These two areas

have existing remedies in place. (The risk criteria is defined as a cumulative cancer risk of

IxlO"4 or a Hazard Index of 1 for organic COPCs.) Although several areas in the remainder of

the GWOU exceed MCLs or exceed the risk criteria, the results of transport modeling indicate

that the maximum concentration of COPCs will be less than 1 jag/L after 30 years. The cancer

risk from organic COPCs will not exceed the risk criteria within 60 years, and the noncancer
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hazard will not exceed risk criteria within 30 years Thus, the organic COPCs in the remainder

of the GWOU either require no action or to be monitored over the long-term

No Action

Under the No Action alternative, no systems would be installed for groundwater extraction and

treatment or for in-situ treatment, and no monitoring would occur

Estimated Capital Cost $0
Estimated Annual Operations and Maintenance Cost $0
Estimated Present Worth Cost $0
Months to Implement 0

Long-Term Monitoring

Under the long-term monitoring alternative, all areas of groundwater that exceeded the

remediation goals would be monitored to ensure that the RAOs are achieved These areas

include

• Areas that exceed MCLs for organic COPCs. but do not exceed the target risk range
• Areas that exceed a cumulative cancer risk of IxlO"4 or a HI of 1 for organic COPCs. but

do not exceed MCLs
• Areas exceeding remediation goals (MCLs or background) for inorganic COPCs
• Areas with existing remedies in place (OU1 and OU2)

Estimated Capital Cost $0
Estimated Annual Operations and Maintenance Cost $468.000
Estimated Present Worth Cost $9.173.000
(PW cost is based on 30 years a) 3% discount rate)
Months to Implement 0 months

9.0 Summary of the Comparative Analysis of Alternatives

This section presents a comparative analysis of the alternatives developed for FAA-A. FAA-B.

and the remainder of the GWOU In the EE/CA, alternatives were evaluated in accordance with

the USEPA guidance document Guidance on Conducting Non-Time-Cntical Removal Actions

Lnder CERLCA and in accordance with Section 300 415(b)(4)(I) of the NCP These documents

require that the alternatives be evaluated under only three criteria-effectiveness
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implementabihty and cost However, because this ROD presents the final remedy tor WPAFB

the alternatives are evaluated in the Proposed Plan, and summarized in this Section in accordance

with the NCP at 40 CFR 300 430(f)(l)(i) This document presents the following nine criteria tor

evaluating alternatives

1) Overall protection of human health and the environment Alternatives shall be
assessed as to whether they can adequately protect human health and the environment
from unacceptable risks posed by hazardous substances, pollutants or contaminants
present at the site by eliminating, reducing, or controlling exposures to levels established
during development of remediation goals This is a mandatory threshold requirement and
the primary objective of the remedial program

2) Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)
Alternatives shall be assessed as to whether they attain ARARs of other Federal and State
environmental laws or provide grounds for invoking one of the waivers included in the
NCP Compliance with ARARs is a mandatory threshold requirement

3) Long-term effectiveness and permanence Alternatives shall be assessed for the long-
term effectiveness and permanence afforded along with the degree of certainty that the
alternative will prove successful Factors that shall be considered, as appropriate include
the nature and magnitude of total residual risks, the adequacy of long-term management
reliability of the engineering and institutional controls and the need for replacement of
the remedy

4) Reduction of toxicitj, mobility, or volume through treatment The degree to which
alternatives employ treatment that reduces toxicity. mobility, or volume shall be
assessed Alternatives which, at a minimum, address the principal threats posed to the
site and local environment through treatment shall also be identified

5) Short-term effectiveness The short-term effects of alternatives shall be assessed
considering the risks that might be posed to the community, workers, and environment
during implementation of an alternative and the time until protection is achieved

6) Implementability The ease or difficulty of implementing the alternatives shall be
assessed by considering the degree of difficulty or uncertainty associated with
construction and operation of the selected technology, the expected reliability of the
technology, the ability and time required to obtain permits and approvals, availabihtv of
equipment, and available capacity of treatment, storage and disposal services

7) Cost The types of costs that shall be assessed include capital costs. O&M costs, and the
net present value of capital and O&M costs (CERCLA RI/FS guidance [EPA, 1988]
requires costs to be estimated to an accuracy of plus 50 percent or minus 30 percent)
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8) State and/or support agency acceptance. The OEPA and the USEPA have accepted
the alternative described in the proposed plan as the preferred alternative for the GWOU.

9) Community7 acceptance. The proposed plan w;as placed for public comment from
August 1 to August 31. 1999. No comments were received on the plan indicating
community acceptance of the preferred alternative for the GWOU.

The first two criteria (overall protection of human health and the environment, and compliance

with ARARs) are termed threshold criteria in that each alternative must meet both criteria in

order to be considered. In particular, alternatives that do not protect human health and the

environment, or do not comply with ARARs (or justify- a waiver), will not meet statutory

requirements for the selected remedy in the ROD. The next five criteria (long-term

effectiveness, reduction of toxicity. mobility and volume, short-term effectiveness,

implementability. and cost) are primary balancing criteria. The final two criteria (State and/or

support agency acceptance and community acceptance) were addressed after completion of the

formal public hearing/comment period.

9.1 Further Action Area A

Overall protection of human health and the environment

All alternatives for FAA-A. except FAA-A5. are equally protective of public health and the

environment by preventing further off-site migration of the TCE plume and eventually

eliminating potential exposure to contaminated groundwater for the on-site portion of the plume.

Alternatives FAA-Al, A2, A3 and A4 rely on EW-1 and any additional wells to capture and treat

contaminated groundwater. The No Action alternative (AS) relies solely on the City of Dayton

wells to intercept and treat the contaminated groundwater; however, these wells were not

intended for treatment of contaminated groundwater.

Restrictive regulations are currently in place (Ohio Administrative Code [OAC] 374S-9 and

3701-28) that prevent exposure to contaminated groundwater under all alternatives by

prohibiting the installation of private wells within the contaminated zone and ensuring that

adequate treatment will be implemented for public water supplies.
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Compliance with ARARs

Alternatives FAA-Al through A4 will eventually comply with ARARs Under Alternative

FAA-Al, the results of the contaminant transport model indicate that MCLs wil l be achieved

within 60 to 90 years and the USEPA accepted risk range will be achieved within 30 years

Alternatives A2 and A3 would comply with ARARs within a shorter timeframe than that

projected for Alternative Al For Alternative A4, ARARs will be achieved in the on-site portion

of the contaminant plume soon (within 6 months) after implementation It is also likely that

ARARs will be achieved in the downgradient portion of the plume in a lesser period of time

under Alternative A4 than Alternatives Al through A3 because the upgradient contaminant mass

will have been destroyed Injection of oxidizers and other chemicals into the subsurface under

Alternative A4 must comply with OAC 3745-34-13 and will require coordination with the OEPA

Underground Injection Control group The No Action alternative will not meet ARARs because

it permits contamination to migrate unchecked across Base boundaries

Long-term effectiveness and permanence

Alternative Al will provide long-term effectiveness and permanence Monitoring data from the

current groundwater extraction and treatment system indicates that extraction of groundwater at

FW-1 has been effective in controlling further off-site migration and that the treatment system is

capable of treating the groundwater successfully Alternative Al will require long-term

operation, maintenance, and monitoring, as the timeframe for achieving remedial objectives is

approximately 60 to 90 years The reliability of the current system is high, although required

maintenance must be conducted to ensure this reliability In addition, improvements to the

current treatment system have been proposed which would make it more cost efficient

Alternative A2 also provides long-term effectiveness and performance Alternative A2 relies

upon additional extraction wells installed and maintained by WPAFB to capture contaminated

groundwater not within the capture radius of EW-1 The same treatment system proposed for

Alternative Al would be used for Alternative A2. therefore, the long-term effectiveness and

permanence of Alternative A2 is similar to that of Al
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beneficial use in less than 60 to 90 years. The No Action alternative will take the longest period

of time to return the aquifer to its beneficial use.

All alternatives would be protective of workers during implementation.

Implementability

Alternative Al presents the least technical difficulties for implementation. This alternative is

currently being implemented and has demonstrated effectiveness in preventing off-site migration

and in treating extracted groundwater. Alternatives A2, A3. A4. and the No Action alternative

become increasingly more difficult to implement, with A4 being technically the most difficult.

Established agreements prevent discontinuing operation of the current groundwater extraction

and treatment system, as would occur under the No Action alternative.

Services and materials required to implement Alternatives Al, A2, A3 and the No Action

alternative are readily available. Alternative A4 is somewhat more difficult to implement.

Alternative Al is the least administratively difficult alternative to implement. Access permits

would be required for implementation of Alternatives A2 and A3. and implementation of A4 will

require coordination with the OEPA Underground Injection Control group and compliance with

OAC 3745-34-13. The No Action alternative would require all parties associated with current

agreements to consent to discontinue groundwater treatment operations.

Cost

The No Action alternative is the least costly alternative, with Alternatives Al. A4. A2. and A3

becoming increasingly more costly.

State acceptance

The State is in acceptance of the alternatives presented in the Proposed Plan.

Community acceptance

The Community is in acceptance of the alternatives presented in the Proposed Plan.
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The long-term effectiveness and performance of Alternative A3 is questionable. Although this

alternative relies upon the same systems for extraction of groundwater as Alternative A2, the

long-term reliability of the UV/Oxidation treatment system is questionable, which could lead to

the need to replace the treatment portion of the remedy.

The long-term effectiveness and performance of Alternative A4 is also questionable. Although

in-situ oxidation has been demonstrated to be effective for the contaminants of interest, high

groundwater velocities may reduce the effectiveness of this technology. However, the

effectiveness of this technology could be demonstrated in a pilot test prior to full-scale

implementation.

The No Action alternative would likely not provide long-term effectiveness since The City of

Dayton wells at Huffman Dam were not intended for treatment of contaminated groundwater.

Furthermore, the time to achieve ARARs by this alternative would be excessive.

Reduction oftoxicity, mobility, or volume through treatment

Alternatives Al through A4 satisfy the statutory requirement for reducing contaminant toxicity,

mobility or volume through treatment. Alternatives Al and A2 rely upon the current

groundwater treatment system to reduce the toxicity of contaminants by removing them from the

groundwater via a stripping process and capturing them using activated carbon. Contaminants

are eventually destroyed or recycled during regeneration of the carbon. Alternatives A3 and A4

reduce contaminant toxicity by directly oxidizing the contaminants, resulting in the formation of

carbon dioxide, water, and salts. The No Action alternative does not directly reduce the toxicity.

mobility or volume of the contaminants, although the toxicity may be reduced through

attenuation of the contaminants.

Short-term effectiveness

Alternatives Al through A4 will prevent off-site migration and ingestion of COPCs that exceed

the remediation goal. Alternative A4 has the potential for returning the aquifer to its beneficial

use within the shortest timeframe. Alternatives Al through A3 will return the aquifer to its
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9.2 Further Action Area B

Overall protection of human health and the environment

Alternative B3 will be protective of human health and the environment, as in-situ oxidation will

immediately reduce contaminant levels in the saturated zone. Alternative B2 may not be

protective of the environment because the groundwater extraction system may not effectively

remove contaminants from the subsurface. Alternative Bl is not protective in the short-term

because contaminant levels will not be reduced and no provisions are made to prohibit migration.

Alternative Bl is protective in the long-term because contaminant levels may naturally attenuate,

and monitoring would be conducted to ensure that exposure to contaminants did not occur. The

No Action alternative is not protective of human health and the environment because no

provision is made to reduce contaminant levels or prohibit migration.

Compliance with ARARs

All alternatives, except the No Action alternative, are expected to comply with ARARs.

Alternatives Bl and B2 will eventually comply with ARARs. but not within the immediate

timeframe. Injection of oxidizers and other chemicals into the subsurface under Alternative B3

must comply with OAC 3745-34-13 and will require coordination with the OEPA Underground

Injection Control group. Within a year after implementing Alternative B3. contaminant

concentrations within the treatment zone will likely meet MCLs. Results of the Contaminant

Transport Model indicate that, for Alternatives Bl, B2, and the No Action alternative,

contaminant levels in this area will meet MCLs within 25 to 30 years.

Long-term effectiveness and permanence

Alternative B3 would likely provide long-term effectiveness and permanence, although a pilot

test would be required to confirm the effectiveness of the in-situ oxidation process and

monitoring would be required to assess the permanence of the remedy. The long-term

effectiveness and permanence of Alternatives Bl and B2 is unknown. Because Alternative Bl

does not rely upon a treatment system, there are no concerns associated with the performance or

replacement of the remedy. It is likely that contaminants will naturally attenuate and levels will

be reduced to MCLs within 25 to 30 years. The performance of the Alternative B2 extraction
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system to effectively remove contaminants is questionable in this area In addition, the proposed

treatment system may require a high level of operation and maintenance for continued

effectiveness

Reduction of toxicity, mobility, or volume through treatment

Alternatives B2 and B3 satisfy the statutory requirement for reducing toxicity. mobility or

volume through treatment. Alternatives Bl and the No Action alternative do not Alternative B2

reduces the toxicity of the contaminants by oxidizing them to carbon dioxide, water, and salts

However, this reduction in toxicity only applies to the extracted groundwater that is treated

Alternative B3 also reduces the toxicity of the contaminants by oxidation, however, it is likely

that more of the contaminants will be destroyed than under Alternative B2 because Alternative

B3 does not rely upon an inefficient extraction process

Short-term effectiveness

Alternative B3 will reduce potential risk and achieve MCLs in the shortest timeframe (within 1

year). Alternatives Bl. B2. and the No Action alternative will reduce potential risk within 30

years or less

The No Action alternative and Alternative Bl are the most protective of workers as few

construction activities would be conducted that would potentially expose workers to

contaminants Alternatives B2 and B3 pose a greater risk than Alternative Bl to workers,

however these risks are expected to be minimal and exposure would be monitored under a

Health and Safety Plan

Implementability

Alternative B3 may present some technical difficulties during implementation due to the

difficulty in controlling injection into the heterogeneous aquifer matrix Alternative B2 is the

most difficult to implement technically because of the large number of wells required in a small

area and the suspected inability of the extraction system to remove contaminants from the

subsurface Alternative Bl is the most easily implemented alternative, as there are no
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construction activities associated with this alternative. Services and materials required to

implement Alternatives Bl and B2 are readily available.

Alternatives Bl and B2 are easily implemented, administratively. Alternative B3 is somewhat

more difficult to implement because injection of oxidizers and other chemicals into the

subsurface must comply with OAC 3745-34-13. and will require coordination with the OEPA

Underground Injection Control group.

Cost

The No Action alternative is the least costly alternative. Alternative B2 is the most costly,

followed by B3 and Bl. The present worth cost for Alternative B3 is approximately twice the

present worth cost of Alternative Bl. Alternative B2 is approximately five times greater than the

present worth cost of Alternative B3.

State acceptance

The State is in acceptance of the alternatives presented in the Proposed Plan.

Community acceptance

The Community is in acceptance of the alternatives presented in the Proposed Plan.

9.3 Remainder of GWOU

Overall protection of human health and the environment

The long-term monitoring alternative is protective of human health and the environment.

Inorganic COPCs were detected infrequently and are likely to be naturally occurring. The results

of the transport model indicate that inorganic COPCs do not migrate and. thus, potential

exposures to contaminated groundwater are controlled. Areas of groundwater where organic

COPCs exceed remediation goals are either upgradient of a groundwater extraction system or

there are no receptors for exposures to occur. For all areas of concern, a variety of institutional

controls and lack of receptors prevent contact with groundwater.
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The No Action alternative is not protective of human health and the environment because no

monitoring would occur to ensure that contaminant migration was not occurring or that exposure

to groundwater was controlled.

Compliance with ARARs

The long-term monitoring alternative is expected to comply with ARARs for organic COPCs.

Modeling indicates that as source areas are controlled, the organic COPCs will attenuate and will

meet MCLs within a period of 30 years, with the exception of vinyl chloride at OU1 and the area

near Spill Site 11, and benzene at UST71A (OUS) and OU2. The area near Spill Site 11 is

expected to meet MCLs within 65 years. OU1 and OU2 have existing remedies in place, and

recent remedial efforts have reduced the concentration of benzene at UST71A to nondetectable

levels.

Although several areas exceeded MCLs for inorganic COPCs (and, therefore, chemical-specific

ARARs). the frequency of detection of inorganic COPCs above MCLs is very low.

Additionally, sample locations that exhibited inorganic compound concentrations exceeding

MCLs typically had other sample results where the metal was either not detected, or detected at

concentrations below the MCL. In addition, there is no evidence that inorganic wastes disposed

at WPAFB are the source of metals contamination in groundwater. The inorganic COPCs may

be naturally occurring.

Although the No Action alternative may also comply with ARARs. no monitoring would be

conducted to confirm contaminant concentrations.

Long-term effectiveness and permanence

The long-term effectiveness and permanence of long-term monitoring will be evaluated during

periodic monitoring events and the on-going evaluation of monitoring data. Modeling indicates

that MCLs and risk criteria will be achieved in all areas for organic COPCs. Ongoing

monitoring will con-firm that inorganic COPCs are not migrating and will evaluate whether these

compounds are naturally occurring.
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The No Action alternative would not provide long-term effectiveness nor permanence, as there

would be no data to assess whether organic contaminant concentrations were decreasing and

whether inorganics were migrating.

Reduction of toxicity, mobility, or volume through treatment

The toxicity, mobility or volume will not be affected by the long-term monitoring alternative, nor

by the No Action alternative. However, organic COPCs will naturally attenuate with time,

eventually reducing their toxicity.

Short-term effectiveness

The long-term monitoring alternative is expected to confirm RAOs are being met. Modeling

indicates that as source areas are controlled, organic COPCs will attenuate and contaminant

concentrations will meet remediation goals. Results of the transport model indicate that inorganic

COPCs do not migrate over a 90- year modeling period. The No Action alternative will not

confirm that plume migration and contaminant attenuation are occurring as predicted in the

Contaminant Transport Model.

Workers may be exposed to contaminants during the periodic sampling events: however,

contaminant exposure would be minimized and monitored through the implementation of proper

health and safety precautions. No worker exposure will occur under the No Action alternative.

Implementability

The long-term monitoring alternative is technically feasible and is currently being implemented

under the interim monitoring plan presented in the EE/CA. No permits are required, nor are

easements or right-of-ways required.

The long-term monitoring alternative is easily and immediately implemented. Outside contractor

and laboratory services are readily available in the local area. The No Action alternative is also

technically feasible and easily implemented.
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Cost

There is no capital cost associated with long-term monitoring. The estimated annual cost for

long-term monitoring for areas other than FAA-A and FAA-B is approximately $468.000. The

present worth cost for 30 years of long-term monitoring is approximately $9.173.000. There is

no cost associated with the No Action alternative.

State acceptance

The State is in acceptance of the alternatives presented in the Proposed Plan.

Community acceptance

The Community is in acceptance of the alternatives presented in the Proposed Plan.

10.0 The Selected Remedy

The Air Force. Ohio EPA and USEPA have selected alternatives AI (FAA-A). B3 (FAA-B).

Long-term Monitoring (remainder of GWOU) and No Action (surface water and sediment) as

the remedy for the GWOU. The primary aspects of these alternatives are:

• Alternative FAA-Al - Continue current groundwater extraction, treatment and discharge at
the WPAFB property boundary in OUS and continue long-term monitoring in this area.

• Alternative FAA-B3 - In-situ chemical oxidation in the area near Spill Site 11 and
monitoring.

• Long-term monitoring. Those areas to be monitored are:

- Areas that exceed Maximum Contaminant Levels (MCLs) for organic contaminants of
potential concern (COPCs). but do not exceed the target risk range of IxlO"4 to IxlO"6 .

- Areas that exceed a cumulative cancer risk of IxlO"4 or a Hazard Index of I for organic
COPCs. but do not exceed MCLs.

- Areas exceeding remediation goals (MCLs or background) for inorganic COPCs.

- Areas with existing remedies in place (OU1 and OU2).
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- No action for surface water and sediment. Surface water will continue to be monitored
in accordance with WPAFB's National Pollutant Discharge Elimination System
(NPDES) permit.

Remediation goals were developed for inorganic and organic COPCs in groundwater. For

inorganic COPCs, the remediation goal will be the MCL or the background concentration,

whichever is greater. For organic COPCs, the remediation goal wrill be the MCL. If the

contaminant does not have an MCL, the remediation goal will be a cancer risk of 1x10 or a

hazard quotient (HQ) of 1. In addition, if the cumulative risk posed by multiple organic COPCs

exceeds a cancer risk of IxlO"4 or a HI of 1. the remediation goal will be a cumulative cancer risk

of IxlO"4 or a HI of 1. whichever is less. Remediation goals for inorganic and organic COPCs

are provided in Table 1.

To achieve the remediation goals, removal action objectives (RAOs) were developed that would

mitigate the risks posed to human health and the environment. The RAOs are:

• Return useable groundwater to its beneficial use within a reasonable timeframe
• Prevent off-site migration and ingestion of inorganic COPCs in groundwater that exceed the

remediation goal
• Prevent off-site migration and ingestion of organic COPCs in groundwater that exceed the

remediation goal
• Monitor groundwater areas that exhibit sporadic (spatial or temporal) exceedances of the

remediation goal.

The selected remedy will consist of the components outlined in the following subsections.

10.1 Remedy Description for FAA-A

The remedy for FAA-A will consist of continuing to extract and treat groundwater using the

current extraction well (EW-1) and groundwater treatment system (GWTS) until remediation

goals are achieved. The purpose of groundwater extraction at EW-1 is to prevent off-site

migration of contaminated groundwater at the WPAFB property boundary. With the approval of

OEPA and USEPA, extraction of groundwater at EW-1 may be pulsed to achieve higher mass

removal rates.

11-36



Record of Decision

Groundwater Operable Unit DECISION SUMMARY

The GWTS has been operational since December of 1991 and consists of a single extraction well

(EW-1) operating continuously at extraction rates of up to 800 gpm Water discharged trom

E\V-1 is treated in the GWTS Figure 10 shows the process flow diagram for the GWTS The

system design includes

• Two, three-chamber 20.000-gallon rectangular aeration tanks
• One 4,000-gallon degas/discharge tank
• Six 500-cfm aeration blowers (one for each chamber)
• Air diffusion network (66 dome diffusers per chamber)
• Two variable-speed exhaust blowers (one on-line/one standby)
• Two 1.000-cfm vapor-phase carbon adsorbers
• Distributed control system for system operation and monitoring

Groundwater is pumped from the vertical extraction well through the two aeration tanks in series

where it is sparged with air to strip the volatile organic compounds (VOCs) Each aeration tank

is subdivided by baffles (with bottom flow cutouts) into three equal-volume chambers (or

stages), with fine bubble diffusers arranged across the entire bottom surface of each chamber

Air is delivered to the diffusers by positive displacement (rotary) aeration blowers

Air from the first two chambers in each tank exhausts through demisters to remove entrained

water vapor droplets Water collected in the demisters drains back into the respective chambers

The combined airflow from the first two chambers is drawn through an exhaust blower and

passes through two vapor-phase carbon adsorbers in series to remove volatilized VOCs prior to

being vented to the atmosphere Air exhausted from the last four chambers is vented to the

atmosphere and monitored

The treated water flows by gravity from the second aeration tank into the degas tank In the

degas tank, the air bubbles disengage from the water The water is then removed by variable

frequency drive discharge pumps During normal operation, one discharge pump operates up to

the maximum design flow The second pump serves as a spare which will turn on automatically

in the event of an abnormally high water level in the degas tank (this could occur from failure ot

the primary pump or if the influent flow to the GWTS exceeds the capacity of the primary
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pump). The treated water is discharged to Twin Lakes or the Mad River. This discharge is

governed by a NPDES permit.

The water level in the entire system is controlled by a level control system in the degas tank.

Because flow between tanks is essentially unrestricted, the water level in all of the tanks is

approximately equal. The control system adjusts the pump speed to control tank levels.

In addition to the remedy described above for FAA-A. an evaluation of the performance of a

chemical oxidation pilot test in the EW-1 vicinity, as described in Alternative FAA-A4. is also

recommended. The use of chemical oxidation in the high concentration areas of FAA-A has the

potential to significantly reduce the time necessary to achieve the RAOs. However, the

effectiveness and implementabilitv of in-situ oxidation in the hvdrogeological setting at FAA-A

requires further evaluation. Therefore, a pilot test is recommended while continuing to

implement the primary remedy. During implementation of the pilot test, extraction at EW-1 may

be temporarily discontinued.

10.2 Remedy Description for FAA-B

The remedy for FAA-B will consist of in-situ oxidation. A strong oxidizer will be injected into

the subsurface to oxidize organic contaminants. Various chemical oxidants as well as various

processes for injection are available. Therefore, the oxidant and process to be used will be

determined during the design phase. An initial treatment phase will be conducted during which

time the rate of injection of the reagents (oxidant) will be determined and site data will be

collected to determine the radius of influence of the injection points and reagent dose. If

remediation goals are not achieved during the Initial Treatment Phase, in-situ oxidation will be

implemented at full-scale.

Following the treatment phases, post-treatment sampling will be conducted to ensure that

remediation goals have been achieved.
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10.3 Remedy Description for the Remainder of the GWOU

The remedy for the remainder of the GWOU will be long-term monitoring. Those areas to be

monitored are:

• Areas that exceed Maximum Contaminant Levels (MCLs) for organic contaminants
of potential concern (COPCs), but do not exceed the target risk range of IxlO" 4 to
IxlO'6 .

• Areas that exceed a cumulative cancer risk of IxlO"4 or a Hazard Index of I for
organic COPCs. but do not exceed MCLs.

• Areas exceeding remediation goals (MCLs or background) for inorganic COPCs.

• Areas with existing remedies in place (OUl and OU2).

The monitoring plan has been provided as Attachment I to this ROD.

11.0 Statutory Determination

Based on consideration of the requirements of CERCLA. the comparative analysis, and public

comments, WPAFB. USEPA, and OEPA believe the selected remedy for the GWOU provides

the best balance of trade-offs among the alternatives with respect to the criteria used to evaluate

the remedies. The selected remedy is consistent with CERCLA and, to the extent practicable,

complies with the NCP. The selected remedy is protective of human health and the environment,

complies with federal and state requirements that are legally applicable or relevant and

appropriate to the remedy, is cost-effective, and uses permanent solutions and alternative

treatment technologies to the maximum extent practicable. The selected remedy satisfies the

statutory preference for treatment as a principal element.

11.1 Protection of Human Health and the Environment

The selected remedy is protective of human health, the community and the environment.

Monitoring data from the current GWTS at FAA-A indicates that extraction of groundwater at

EW-l has been effective in controlling further off-site migration of groundwater contamination.

In addition, restrictive regulations currently in place (Ohio Administrative Code 3745-9 and

3701-28) would be effective in preventing exposure to contaminated groundwater. At FAA-B.
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in-situ oxidation will likely result in an immediate reduction of contaminant concentrations at or

below the remediation goal. The long-term monitoring alternative for the remainder of the

GWOU is also protective of human health and the environment. Long-term monitoring will

determine if the conclusions of the contaminant transport model are valid, and will ensure that

appropriate actions can be implemented if monitoring indicates that COPCs are migrating.

Inorganic COPCs were detected infrequently and are likely to be naturally occurring. The results

of the transport model indicated that inorganic COPCs do not migrate and thus, potential

exposures to contaminated groundwater are controlled. Areas of groundwater where organic

COPCs exceed remediation goals are either upgradient of a groundwater extraction system or

there are no receptors for exposures to occur. For all areas of concern the institutional

restrictions inherent to a military installation and restrictive regulations (OAC 3745-9 and 3701-

28) prevent exposure to contaminated groundwater. This access restriction is applicable to the

installation of private wells and new public water supply well fields. Public water supply wells

will require approval from the State of Ohio prior to installation. WPAFB. as an active military

installation, will control the installation of private wells.

11.2 Compliance with Applicable or Relevant and Appropriate Requirements

The selected remedy complies with ARARs. A list of ARARs for the remedy is provided in

Table 2. The results of the contaminant transport model indicates that MCLs will be achieved at

FAA-A within 60 to 90 years, and the USEPA accepted risk range will be achieved with 30

years. At FAA-B, contaminant concentrations within the treatment zone will likely meet MCLs

within weeks or months after oxidizer injection. For the remainder of the GWOU, modeling

indicates that as source areas are controlled, organic COPCs will attenuate and will meet MCLs

within a period of 30 years, with the exception of vinyl chloride at OUl, which is expected to

meet MCLs within 65 years. The frequency of detection of inorganic COPCs above the MCL in

the remainder of the GWOU is very low. and inorganic COPCs may be naturally occurring.

113 Cost-Effectiveness

The remedy is cost-effective. The anticipated cost for the remedy is provided in Table 3. The

remedy for FAA-A is the least costly alternative (other than No Action) of all alternatives

evaluated. Although Alternative B3 is approximately twice as costly as the lowest cost
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alternative (other than no action), the effectiveness of the other alternatives are questionable.

Long-term monitoring is also a cost-effective alternative for the remainder of the GWOU. as

monitoring will likely provide data to indicate that inorganic COPCs are not a threat to human

health and the environment, and that organic COPCs will attenuate or be captured in a

downgradient extraction system prior to migrating off-site.

11.4 Utilization of Permanent Solutions and Alternative Treatment Technologies

to the Maximum Extent Practicable

The selected remedy utilizes permanent solutions and alternative treatment technologies and

provides the best balance of tradeoffs with respect to the five balancing criteria. Extraction and

treatment of groundwater using the existing system at FAA-A permanently removes

contaminants from groundwater and will achieve the remedial goals within a reasonable

timeframe and cost. The current groundwater extraction and treatment system has demonstrated

effectiveness in controlling off-site migration of contaminated groundwater and monitoring data

has shown steady decreases in groundwater contaminant concentrations.

In-situ oxidation at FAA-B also provides the best balance of tradeoffs with respect to the five

balancing evaluation criteria. In-situ oxidation will result in an almost immediate reduction of

contaminant concentrations and is not unreasonably costly. Although in-situ oxidation may be

more difficult to implement than other alternatives, the short-term and long-term effectiveness of

the alternative is greater than other alternatives. Alternative B3 utilizes permanent solutions and

an innovative treatment technology.

Long-term monitoring for the remainder of the GWOU also provides the best balance of

tradeoffs with respect to the five balancing criteria. Source areas have been controlled, (in

previous RODs for WPAFB) and, where needed, groundwater removal actions have occurred or

are currently being proposed. These groundwater removal actions and the source control actions

will remove the principal threats to groundwater and will continue as necessary until remedial

goals are met. Monitoring of the remainder of the GWOU will confirm that inorganic COPCs

are not migrating and that they may be naturally occurring. Monitoring will also confirm that

organic COPCs are attenuating. The areas to be monitored are directly upgradient of an existing
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extraction system or there are no receptors, thus exposure to contaminated groundwater is

controlled. All areas of groundwater that exceeded the remediation goals for inorganic and

organic COPCs will be monitored to ensure that the RAOs are achieved.

72.0 Documentation of No Significant Change

The Proposed Plan for the GWOU was released for public comment on August 2. 1999 and a

public meeting was held on August 9, 1999. The Proposed Plan identified Alternative FAA-Al.

Alternative FAA-B3, Long-term monitoring, and No Action for Surface Water and Sediment as

the most appropriate remedy. No comments, verbal or written, were received either at the public

meeting or during the comment period. As a result, no significant changes are necessary to the

proposed remedies as identified in the Proposed Plan.

11-42



Record of Decision

Groundwater Operable Unit RESPONSIVENESS SUMMARY

III RESPONSIVENESS SUMMARY

Pursuant to CERCLA Section 117. the Proposed Plan was issued for the GWOU for public

comment on August 1, 1999. A public meeting was held on August 9, 1999. The public

comment period expired on August 31. 1999. No comments, verbal or written, were received

either at the public meeting or during the comment period.
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Table 1

COPC Remediation Goals
Wright-Patterson AFB, Ohio

Page 1 of 2

Inorganic
COPCs

Aluminum

Antimony

Arsenic

Barium

Chromium

Cobalt

Copper

Lead

Manganese

Nickel

Selenium

Thallium

Vanadium

Zinc

MCL
(H9/I)

-

6

50

2000

100

-

1300

15

-

100

50

2

-

-

Remediation
Goal

Layer 1
Hill

(ng/i)

12000

40

50

2000

309

13

1300

20

707

119

50

2

30

115

Remediation
Goal

Source

Background

Background

MCL

MCL

Background

Background

MCL

Background

Background

Background

MCL

MCL

Background

Background

Remediation
Goal

Layer 1
Valley
(M9/D

19900

322

50

2000

100

248

1300

555

1640

137

50

31

56

271

Remediation
Goal

Source

Background

Background

MCL

MCL

MCL

Background

MCL

Background

Background

Background

MCL

Background

Background

Background

Remediation
Goal

Layer 2
Valley
(M9/I)

960

369

50

2000

100

50

1300

15

134

100

50

26

4 2

107

Remediation
Goal

Source

Background

Background

MCL

MCL

MCL

MDLt

MCL

MCL

Background

MCL

MCL

Background

Background

Background

Remediation
Goal

Layer 3
Valley

(H9/0

1290

6

50

2000

100

8

1300

15

184

100

50

2

50

126

Remediation
Goal

Source

Background

MCL

MCL

MCL

MCL

Background

MCL

MCL

Background

MCL

MCL

MCL

MDL1

Background

(.ig/l = micrograms per liter
MDL = Method Detection Limit
- = MCL not available
1 MCL not available and compound was not detected in background data set



Table 1

COPC Remediation Goals
Wright-Patterson AFB, Ohio

Page 2 of 2

Organic COPCs

Benzene

1,2-DCA

1,2-DCE

Ethylbenzene

PCE

Toluene

TCE

Vinyl Chloride

Xylenes

Bis(2-ethylhexyl)phthalate

4,4-DDT

OCDD

Remediation
Goal

All Layers
(M9/D

5

5

70

700

5

1000

5

2

10000

6

20

0045

Remediation
Goal

Source

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

MCL

risk-based^

nsk-based2

ng/l = micrograms per liter
MDL = Method Detection Limit
- = MCL not available
1 MCL not available and compound was not detected in background data set
2 MCL not available, remediation goal based on 1x10~4 cancer risk



Table 2

Summary of ARARs for WPAFB BMP GWOU
Wright-Patterson AFB, Ohio

Chemical-Specific ARARs

Air

• 40 CFR 50 National Ambient Air Quality Standards (NAAQS) are established under the
Clean Air Act for conventional air pollutants, such as carbon monoxide, nitrogen dioxide,
particulate matter equal to or less than 2 5 microns particle size, ozone and sulfur dioxide

• 40 CFR 53, Ambient Air Monitoring Reference and Equivalent Methods provides methods for
monitoring conventional air pollutants in ambient air

• 40 CFR 61 and 63, National Emission Standards for Hazardous Air Pollutants (NESHAPS)
are established under the Clean Air Act for seven hazardous air pollutants, including benzene
and vinyl chloride

• OAC 3745-17-02 (A-C) -03 and -05, Emissions of Particulate Matter establishes standards
and methods of measurement for total suspended particulates and prohibits degradation of
air quality

These standards are applicable because air stripping is part of selected remedy FAA-A1 In
addition, benzene and vinyl chloride have been selected as chemicals of concern (COCs) for the
GWOU Emissions from these sources will be controlled and are not expected to be significant
However, WPAFB is, in its entirety, considered a 'major source'

Drinking Water

• 40 CFR 141 Federal Drinking Water Standards are established under the Safe Drinking
Water Act and provide Maximum Contaminant Levels (MCLs) and /or Maximum Contaminant
Level Goals (MCLGs) for water delivered to a free flowing outlet of the ultimate user of a
public water system These values are relevant and appropriate for selected remedies FAA-
Al and FAA-B3 and for the remainder of the GWOU to protect potential drinking water
sources Chemical-specific values for COCs associated with this groundwater operable unit
are provided in Table 1 of this ROD

• OAC 3745-81 Ohio Drinking Water Standards establish Maximum Contaminant Levels
(MCLs) and /or Maximum Contaminant Level Goals (MCLGs) for water delivered to a free
flowing outlet of the ultimate user of a public water system These values are relevant and
appropriate to selected remedies FAA-A1, FAA-B3 and the remainder of the GWOU for
protection of potential drinking water sources

• Toxicity values from the "Integrated Risk Information System" (IRIS) and the "Health Effects
Assessment Summary Tables" are to be considered for the purpose of determining a
protective level in the absence of a chemical-specific ARAR
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Surface Water

• 40 CFR 130 and 131, Ambient Water Quality Criteria and Water Quality Criteria are
established under the Clean Water Act (Section 303 and 304) These sections define criteria
for protection of human health and aquatic organisms which must be met or exceeded by the
states in establishing water quality standards for surface water

• OAC 3745-1-04 (A - E), -05 (A,B, C). -06 (A.B), and -07 (C) Water Quality Standards specify
criteria applicable to all waters, antidegradation, mixing zones, and water use designations,
and criteria

These criteria are relevant and appropriate to Alternative FAA-A1 because this selected remedy
includes discharge of treated water to surface water Furthermore, they are relevant and
appropriate to FAA-A1, FAA-B3, and the remainder of the GWOU because of the potential for
discharge of contaminated groundwater to surface water via hydraulic connections

Hazardous Waste Management

• 40 CFR 264, Subpart F Releases from Solid Waste Management Units, under the Resource
Conservation and Recovery Act (RCRA), specifies facility permit concentration limits in the
groundwater for hazardous constituents These limits are relevant and appropriate to
groundwater treatment under Alternatives FAA-A1 and FAA-B3

• OAC 3745-51-24 and 33, OAC 3745-54-13, General Waste Analysis describes criteria for
determining whether a waste is a hazardous waste and is relevant and appropriate for
Alternative FAA-A1 Spent carbon from the carbon adsorption process may require disposal
as a hazardous material

Location-Specific ARARs

Cultural Resources

• 16 USC 470, National Historic Preservation Act and 36 CFR 800 Protection of Historic and
Cultural Properties, requires action to take into account effects on properties included in
and/or eligible for the National Register of Historic Places and to minimize harm to National
Historic Landmarks Due to the nature and location of the FAAs as well as the selected
remedies, it is unlikely that cultural resources will be encountered These ARARs have been
included as relevant and appropriate regulations because cultural resources have been
identified at other locations on WPAFB

Natural Resources

• 16 USC 661, Fish and Wildlife Coordination Act
• 33 CFR 320, Navigation and Navigable Wafers, General Regulatory Policies
• 40 CFR 6. Procedures for Implementing the Requirements of the Council on Environmental

Quality
• 16 USC 1531 Endangered Species Act of 1973 and Regulations
• 50 CFR 200 and 402, Wildlife and Fisheries, Interagency Cooperation
• Executive Order 11990, Protection of Wetlands
• Executive Order 11988, Floodplain Management

These federal regulations are applicable to Alternatives FAA-A1 and FAA-B3 due to the need to
protect wetlands, fioodplams and endangered species These ARARs provide for consultation
with U S FWS regarding proposed actions for the site where appropriate In particular FAA-A1
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will be carried out in proximity to wetlands, within a floodplain and within the range where listed
species have been observed in the past

• ORC 151802, Endangered Plant Species
• OAC 1501-18-1 List of Endangered Plant Species
• OAC 1501 31-23-01 (A and B), List of Endangered Animal Species

These state ARARs prohibit removal or destruction of endangered plant or animal species
considered endangered in Ohio These regulations are relevant and appropriate for activities that
might disrupt habitats

Action-Specific ARARs

Discharge to Surface Water

• 40 CFR 12241 and 122 44 EPA Administered Permit Programs
• 40 CFR 125 (Subpart K), Criteria and Standards for National Pollutant Discharge Elimination

System (NPDES)

Regulations under NPDES provide requirements for 1) monitoring treatment system effluent 2)
compliance with additional substantive conditions 3) compliance with Federally-approved State
water quality standards, and 4) use of Best Available Technology (BAT) These ARARs are
applicable to FAA-A1 because this alternative involves the discharge of treated water to surface
water The groundwater treatment facility associated with FAA-A1 operates under an individual
NPDES permit In addition, WPAFB applied for an individual NPDES permit renewal for base-
wide stormwater discharges in September 1998 Response to this application is pending
Further requirements are outlined in the following ARARs

• 40 CFR 136, Test Procedures for the Analysis of Pollutants provides detailed requirements
for analytical procedures an quality controls, which are relevant and appropriate to FAA-A1
due to surface water discharge

• 33 CFR 330, Nationwide Permit Program Regulations describes the policy and procedures
used to issue modify suspend, or revoke a nationwide permit designed to regulate activities
which may impact navigable waters of the U S These regulations are relevant and
appropriate to Alternative FAA-A1, which involve discharge to surface water

• ORC 6111 04 2 Rules Requiring Compliance with National Effluent Standards requires
compliance with national effluent limitations, national standards of performance for new
sources, and national toxic and pretreatment effluent standards unless a permit has been
issued under Section 6111 03

• ORC 3767 13 and 14, Prohibition of Nuisances defines nuisances that are prohibited in the
waterways and are relevant and appropriate to discharges to surface waters associated with
FAA-A1

• ORC 6111 04 and 07 (A, C), Pollution Prohibitions prohibits pollution of waters of the state
and describes the duty to comply with water pollution control requirements These ARARs
are relevant and appropriate to both FAA-A1, FAA-B3, and the remainder of GWOU because
of potential discharge of contaminated groundwater to surface water and to FAA-A1 due to
discharge of treated water to surface water

• OAC 3745-1-03 Analytical Methods and Availability of Documents specify analytical methods
and collection procedures for surface water discharge These criteria are relevant and
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appropriate to Alternative FAA-A1 because this selected remedy includes discharge of
treated water to surface water

• OAC 3745-2-04 through -09, Development of Water Quality Based Effluent Limitations are
used to determine waste load allocations for discharges to surface water, which impacts
discharge limits These regulations are considered applicable to FAA-A1 due to discharge for
surface water

• OAC 3745-32-05, Water Quality Criteria for Decision by Director specifies substantive criteria
for Section 401, Water Quality Criteria for actions including altering waters of the state
These criteria are relevant and appropriate to FAA-A1 due to discharge to surface waters

• OAC 3745-38, NPDES Permit covers discharges to state waters from area sources and
storm water point sources and describes Notice of Intent (NOI) requirements This regulation
is relevant and appropriate to Alternative FAA-A1, which involves discharge to surface water

Air

• Clean Air Act, Section 112 List of Source Categories and Hazardous Pollutants to be
Regulated identifies categories of industrial facilities, which will emit substantial quantities of
each air toxic

• The document "Control of Air Emissions from Superfund Air Strippers at Superfund
Groundwater Sites", establishes guidance on control of air emissions from air strippers used
at Superfund sites This guidance is to be considered for Alternative FAA-A1 groundwater
treatment This document also provides guidance regarding control of VOC emissions
particularly in non-attainment areas for ozone and establishes procedures for implementation

• ORC 3734 02(1) and 05 (D)(6)(c), Air Emissions from Hazardous Waste Facilities, prohibits
emission of any particulate matter, dust, fumes, gas, mist, smoke, vapor, or odorous
substances

• ORC 3704 05 (A - I), Air Pollution Control Rules prohibits emissions of contaminants
resulting from remedial actions

• OAC 3745-15-06 (A1 A2) and -07 (A), Air Pollution Control establishes scheduled
maintenance and specifies when pollution source must be shut down during maintenance In
addition, the regulation defines air pollution nuisance as the emission or escape into the air
from any source

• OAC 3745-21-02 (A, B, C), -03 (B,C D), -05 , -07 (A B. G, I J), and-09 (DD), Ambient Air
Quality Standards and Guidelines establishes specific air quality standards for carbon
monoxide, ozone, and non-methane hydrocarbons, specifies measurement methods and
requires best available technology

These regulations are relevant and appropriate to Alternative FAA-A1 because air stripping
operations are included Emissions from these sources will be controlled and are not expected to
be significant However WPAFB is, in its entirety, considered a 'major source"

Groundwater

• The document "Guidance on Remedial Actions for Contaminated Ground Water at Superfund
Sites' focuses on key issues in the development evaluation, and selection of groundwater
remedial actions at Superfund sites and is to be considered for both of the selected remedies
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• OAC 3745-34 -06, Prohibition of Unauthorized Injection -07 No Movement into
Underground Drinking Water and -13 Class V Wells requires authorization for underground
injection prohibits injection of fluid containing contaminants into drinking water that exceeds
MCLs, and specifies requirements for Class V wells This ARAR is applicable to FAA-B3.
which involves underground injection

Hazardous Waste Management

• 40 CFR 262, Standards Applicable to Generators of Hazardous Waste defines procedures for
accumulation, reporting, and shipment of hazardous waste

• 0,4C 3745-52-11 (A - D) -20, 22, 23, -30 through -34, Generators of Hazardous Wastes
requires generators of hazardous waste to determine whether waste is hazardous and
designate the facility (and an alternate) to receive hazardous waste

• OAC 3745-55-71 through -74, Management of Hazardous Wastes Closure and Post-
Closure requires that containers holding hazardous waste be maintained in good condition
and compatible with the waste Also, this regulation describes requirements for managing
and inspecting containers of hazardous waste

These ARARs are relevant and appropriate for Alternative FAA-A1 Spent carbon from the carbon
adsorption process may require disposal as a hazardous material

• 40 CFR 264, Subparts O-1, X, AA - DD, Standards for Owners and Operators of Hazardous
Waste Treatment, Storage, and Disposal Facilities defines standards for construction and
operation of on-site waste management facilities Applicable to FAA-A1 because this
alternative involves treatment of hazardous waste through treatment of groundwater
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Table 3

Estimated Cost of Remedy for GWOU

Capital Cost

Annual Operating Costs
Total Cost for First Year of
Operation

Present Worth (30 years at 3%)

FAA-A1

$

$ 251,000

$ 251,000

$ 4,920,000

FAA-B3

$ 341,040

$ 9,500

$ 351,000

$ 351,000

LTM1

..
$468,000

$468,000

$9,173,000

(1) Long-term monitoring as described in Attachment A for the remainder
of the GWOU



FIGURES



Area
enlarged

below

ffairborn

Wright-Patterson AF

Figure 1 Area Location Map.

DRAWING
BY

CHECKED BY
APPROVED BY

DRAWING NO
S 762207060? 790 1w



C3 -
? g

cc
Q

Southwest Base Boundary

FAA-A
Huffman Dam

Huffman Dam Wellfield

"W
Wright-Patterson AFB

Interstate Highway

•••• State Highway

Major Thoroughfare

FAA Further Action Area

CQ
Q
LU

*o

O

CO

CC

O

CC
Q

ES3
rrcnrauTioN

Figure 2. Site Location.



20000 00-

15000 00-

10000 00-

5000 00-

0 00-
0 00 5000 00 10000 00 15000 00 20000 00 25000 00 30000 00 35000 00 40000 00 45000 00 50000 00

LEGEND

St ream

Base B o u n d a r y

R o a d w a y s / R u n w a y s

Operab le Uni t (OU) Boundar ies

C a n c e r Risk C o n t o u r Line
(L i fe t ime Cancer Risk)

COLOR SCALE

1E-006 1E-005 1E-004 1E-003 1E-002 1E-001
(Lifetime Cancer Risk Value)

SCALE

2000 4000 6000 8000

(ft)

M I R N A I I O \ A l
i r a\n .or,^

COR >CAU ICA

JMM

09 12 96

Figure 3

C U R R E N T O R G A N I C S
C A N C E R R ISK

C O N T O U R M A P
O F F B A S E
RESIDENT

L A Y E R 1



20000 00-

15000 00-

10000 00-

5000 00-

0 00-
0 00 5000 00 10000 00 1 5 0 0 0 0 0 2 0 0 0 0 0 0 2 5 0 0 0 0 0 3 0 0 0 0 0 0 3 5 0 0 0 0 0 40000 00 45000 00 50000 00

LEGEND

St ream

Base Bounda ry

R o a d w a y s / R u n w a y s

Operable Unit ( O U ) Bounda r i es

C a n c e r Risk Con tou r Line
(L i fe t ime C a n c e r R isk )

COLOR SCALE

1E-006 1E-005 1E-004 1E-003 1E-002 1E-001
(Lifetime Cancer Risk Value)

SCALE

0 2000 4000 6000 8000

(ft)

rra \ I t K\ \1 IONA1
1 f UNO OC.Y

f OR :CKA ICA

i n 1 OOf f t

*
MM

Horgcan sr f

09 1? 96

Figure 4

O R G A N I C S
30 Y E A R C A N C E R RISK

C O N T O U R M A P
OFF BASE
RESIDENT

L A Y E R 1



^ Monitoring Well compound detected (pg/L)

Monitoring Well, compound not detected

Base Supply Well

City of Dayton Suply Well

A OU5 Extraction Well

Data Sources R I Round 2 Groundwater Sampling
Feb 14-Mar 7 1994

1st qtr RASPR Groundwater Sampling
Feb 14-Mar 7 1994

Water Road Base Supply Well Groundwater Sampling
Feb 25 and April 6 1994

10

o
PCE Concentration Isopleth
(ppb dashed where inferred)

IRP Sites

Note PCE not detected in wells
unless otherwise specified

N
feet

300 600

Figure 5.
PCE Concentration (pg/L)

in Groundwater,
February-April 1994.

I
•<

cr
Q

CD
a
LU

*O

o

CD

tr

o

CC
a



f r

• 1 0

Monitoring Well compound detected (ug/L)

Monitoring Well compound not detected

Well not sampled

OU5 Extraction Well

PCE Concentration Isopleth
(M9/L dashed where inferred)

o '
Z I

a £ •

5 <-? 8cc 3

Huffman Dam
Wellfield

-XZ" V ,v*. ^fX3^

N
feet

^^•M

0 100 200 300

CD
Q
LU
X
(J

CD
Q
LU

O
CC

O

CM

t

cc
Q

EE3
ircoRponinn

Figure 6
PCE Concentration
in Groundwater -

Further Action Area A,
April 1999



Sr

10

Monitoring Well compound detected (pg/L)

Monitoring Well compound not detected

Well not sampled

OU5 Extraction Well

TCE Concentration Isopleth
(pg/L dashed where inferred)

o
z
C3
Z
> £
< m

cr
Q

Huffman Dam
Wellfield

>\v

If

N
feet

^Mn
0 100 200 300

CO
CO
Q

O

o

o
CC

I. J
r

-CD
CC
Q

EH
rTCORPOMTWK

Figure 7
TCE Concentration
in Groundwater -

Further Action Area A,
April 1999.



800

700

600

500

400

300

200

100

Jan 1, 90 Jan 1, 92 Jan 1,94 Jan 1, 96

IT CORPORATION

-*- 08-021-M

«- CW05-055

-*- CW05-085

+- HD-11

»- HD-12M

HSA-4A

•^— HSA-4B

-«- HD-13S

• HSA-5

HD-9

Jan 1,98 Jan 1, 2000

Figure 8.
TCE in Selected Wells as a Function of Time.

DRAWING
BY

CHECKED BY

APPROVED BY
DRAWING NO
S 762257 ^602 7/9S 6*



~

SP11-MW06
(ND)

P1 1-MW03
200)

EFD02-MW04
(ND)

DRAINAGE
CHANNEL

SP1 1-MW01
(38)

L£G£NDj

(•) NEW MONITORING WELL LOCATION

<J) EXISTING MONITORING WELL

(50) VINYL CHLORIDE GROUNDWATER
CONCENTRATIONS " ' '

50 100 150 200 400 FT

-10— VINYL CHLORIDE CONCENTRATION ISOPLETH (ug/L)
(DASHED WHERE INFERRED)

(ND) NOT DETECTED

Figure 9

VINYL CHLORIDE QROUNDWATER
CONCENTRATIONS ISOPLETH MAP

FAA-B

WPAFB-BMP

INTERNATIONAL
TECHNOLOGY
CORPORATION



Z-3003A

P-gQQl

E^flfll
ocrR^CTn*>

?-gfloi/>-c ?-aagA-c 7-gao4A.B B-?ooaA.B
rmum

«QMTDI noosmt
OTIO4 1-9

EXHAUST v«nn-n«K
DVTUSER «mmi DOCITEB IUTVO) CMWM

p-gnD3A.a
iw>ia W»TH

TANK msa«MC n«f>

Figure 10

INTERNATIONAL
TECHNOLOGY
CDRPDRATIDN

iu uaafum in oat UD



APPENDIX

A



GWOU ROD
WPAFB
Attachment I
September 8. 1999
A-l

Attachment 1

Groundwater Operable Unit Monitoring Plan



GWOU ROD
WPAFB
Attachment 1
Septembers. 1999
A-2

ATTACHMENT 1 - GROUNDWATER MONITORING PLAN

A.1 Introduction
This attachment presents the long-term monitoring (LTM) program for the Groundwater

Operable Unit (GWOU) at Wright-Patterson Air Force Base (WPAFB). The rationale for

selection of monitoring locations is presented, followed by the recommended monitoring

frequency, duration of monitoring, and data evaluation procedures. This plan is the basis for

monitoring that will be conducted prior to and after finalization of the Record of Decision (ROD)

for the GWOU. Data collected from this monitoring program will be reviewed after each

monitoring period (and at 5-year intervals) to determine if changes to the plan are necessary.

Should WPAFB determine that changes are necessary or appropriate, WPAFB will propose these

changes to USEPA and OEPA for approval prior to initiating any sampling reductions.

Depending on the scope of the proposed changes, the plan may be revised by an addendum

outlining change or a revised plan may be issued. All plan changes are subject to the review and

approval of the USEPA and Ohio EPA. These program changes will be described in the semi-

annual reporting to be provided under the LTM program. Results of sampling modifications will

be presented in the semi-annual report.

The goal of the GWOU monitoring plan is to provide ongoing confirmation in support of the

decisions presented in the final ROD for the GWOU. Specifically, the objectives of the GWOU

monitoring plan are:

Provide data to monitor past detections above the Maximum Contaminant Levels
(MCLs) of inorganic Constituents of Potential Concern (COPC) at WPAFB that do not
appear to form congruent contaminant plumes.

Provide data to monitor areas of groundwater at WPAFB that exceed MCLs for Volatile
Organic Compounds (VOCs), but indicate incremental risk to residential receptors
within the target risk range.

Provide data to monitor areas of groundwater that exceed the target risk range.

Provide monitoring to verify progress of ongoing remedial efforts in accordance with
the RODs at Operable Unit (OU) 1 and OU2.
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. Provide monitoring data in accordance with the recommended action for Further
Action Area A (FAA-A) (OUS off-site plume) to evaluate the progress of the selected
remedy (this monitoring to take the place of that being conducted to monitor the
current groundwater removal action).

• Provide monitoring data in accordance with the recommended action for FAA-B (vinyl
chloride site east of Spill Site 11 [SPI 1]) to evaluate progress of the selected remedy.

• Provide monitoring data to determine whether natural attenuation processes have
reduced VOC concentrations since initial Remedial Investigation data was collected.
This monitoring will be conducted at locations which are not associated with existing
remedial actions or with remedial actions specified in the GWOU ROD.

A.2 Selection of Monitoring Locations
Information used to identify long-term monitoring locations included the analysis presented in

Section 5.0 of the EE/CA for identifying FAAs. the BMP groundwater flow and transport

models, the OUl Final Operations and Maintenance Plan-Part 4, the BMP Site Specific Work

Plan Addendum No. 2 for evaluation of OU2, and the Groundwater Treatment System program

at OU5. The monitoring well locations are depicted in Figure A-l. Monitoring locations are

discussed as follows:

. Locations with existing remedial actions

. Locations exceeding MCLs and target risk levels
• Locations with organic COPCs exceeding MCLs
. Locations with organic COPCs exceeding target risk levels
. Locations with inorganic COPCs exceeding background and MCLs.

Areas with Existing Remedies in Place
OUl

The Operations and Maintenance Plan (Kelchner, 1997) prepared for the implementation of

Landfills 8 and 10 Source Control Operable Unit (SCOU) Remedial Action contains a

groundwater quality monitoring program as defined in the OUl SCOU ROD (WPAFB, 1993).

The groundwater monitoring program documented in that plan is included in the GWOU

monitoring plan without modification. Analytical parameters at OUl include VOCs, SVOCs.

dioxin/furans, pesticides/ PCBs. metals, and mercury/cyanide. The monitored wells are

presented in Table A-l.
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OU2

A ROD for OU2 is in place that calls for monitoring natural attenuation of benzene, toluene,

ethylbenzene, and toluene (BTEX) contamination, continued operation and maintenance of the

existing product removal system, institutional controls, and monitoring. The BTEX plume at

OU2 is currently being monitored in accordance with the BMP Site Specific Work Plan

Addendum No. 2 to monitor the natural attenuation progress of the dissolved-phase petroleum

hydrocarbons. Based on results of a Baseline sampling event and ongoing LTM sampling, a

network of 13 wells is being utilized for long-term monitoring. This monitoring program is

included in the GWOU monitoring network without modification. Analytical parameters include

BTEX compounds and the following natural attenuation parameters: methane, ethane, ethene.

nitrates, sulfate. dissolved oxygen, and ferrous iron. The monitored wells are presented in

Table A-l.

Areas Exceeding MCLs and Risk Action Levels

FAA-A

A groundwater treatment system at Landfill 5 has been operating since December 1991. The

monitoring program previously included quarterly monitoring of up to 26 wells. A review of the

monitoring data collected through February 1997 indicated that the extraction well (EW-1)

effectively controls source migration. Of the 26 wells monitored in the February sampling event.

VOCs were either not detected or were detected significantly below the MCL in 17 wells. These

17 wells have been removed from the GWOU monitoring network. The remaining nine

monitoring locations are presented in Table A-l. Analytical parameters for the OUS off-site

samples include Target Compound List (TCL) VOCs.

FAA-B

The recommended alternative in the EE/CA for the area east of SPI 1 is in-situ oxidation. The

three wells within the plume with the highest detected concentrations (SPI l-MWOl, SPI 1-

MW03. OU8-MW10D) and the well down gradient (SPI 1-MW02) were selected for monitoring

the vinyl chloride plume. Additional wells, which will be installed as a part of the removal

action for FAA-B (in-situ chemical oxidation tests) may also be monitored depending on the
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results of the removal action. Any changes in the monitoring plan will be approved by the

USEPA and OEPA. Samples from these wells will be analyzed for TCL volatile organics.

Areas Exceeding MCLs for Organic COPCs

Organic COPC contamination exceeded MCLs. but within the target risk range were presented in

the GWOU EE/CA. COPCs included TCE, PCE. benzene. bis(2-ethylhexyl)phthalate (BEHP).

vinyl chloride, and 4,4'-DDT. The frequency of detection of 4,4'-DDT was approximately 1%.

Due to this low detection frequency, 4,4'-DDT is not included in the GWOU monitoring

program.

The detection frequency of BEHP above the MCL in aquifer Layers 1, 2, and 3 was 4. 3, and

4.9%, respectively. A review of historical data from the wells impacted by BEHP indicates that

BEHP is typically not detected or detected below the MCL in at least one sample from each well.

Due to the low frequency of detection and the lack of persistence of BEHP at concentrations

above the MCL, locations impacted only by BEHP are not included in the GWOU monitoring

program.

Selected wells from remaining areas impacted by TCE. PCE. benzene, and vinyl chloride are

included in the GWOU monitoring program. The objective of including these areas is to assess

contaminant migration and to evaluate concentration changes over time. Identification of wells

to include in the GWOU network was accomplished by reviewing concentration data in

conjunction with the projected groundwater flowpaths presented in the BMP Groundwater Flow

Model Technical Memorandum and the projected plume migration paths presented in the BMP

Transport Modeling Technical Memorandum.

Wells were selected that provide a comprehensive evaluation of contaminant migration from

impacted wells and that will also detect potential off-Base migration. At areas containing several

impacted wells, an effort was made to identify the minimum number of wells which would

achieve the monitoring program objectives. Some impacted wells were not included in the

GWOU network based on proximity (laterally and vertically) to other impacted wells along the

projected flowpath. -In these instances, the wells exhibiting the highest detected concentrations
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were included in the monitoring network. The wells retained for the GWOU network are

presented in Table A-1 and Figure A-1.

Two additional wells were installed in October 1998 to provide monitoring locations

downgradient of documented TCE and vinyl chloride contamination at OU4. Well BMP-OU4-

01B-6D is screened in Layer 2 and well BMP-01C-84 is screened in Layer 3. Samples from

these wells have been analyzed for TCL VOCs and results are presented in the semi-annual

reports.

Areas Exceeding Target Risk Levels

All areas exceeding a 10"4 cumulative cancer risk and/or cumulative hazard index of 1 will be

monitored either as part of existing remedial actions or through proposed remedial actions for

FAA-A and FAA-B. One exception is in the vicinity of Landfill 11. This area of risk

exceedance is due to a cumulative hazard index greater than 1. and is based on analytical results

from leachate wells. Landfill 11 has been capped and the leachate wells have been abandoned.

Monitoring of this area will be accomplished through semi-annual sampling of well 07-520-M.

which is hydraulically downgradient of the impacted area. The well will be sampled for VOCs

and total and filtered metals.

Areas Exceeding MCLs and Background for Inorganic COPCs
As discussed in the ROD. inorganic contamination in groundwater is not considered widespread

or persistent. The objective for inorganic sampling during the GWOU monitoring is to:

1) assess local geochemical conditions which may contribute to dissolved phase inorganic

chemicals.

2) assess the effect of suspended solids on inorganic analytical results, and

3) monitor to assess whether the inorganic COPCs are migrating.

Wells included in the GWOU network were limited to those which exhibited concentrations in

excess of MCLs and background for at least three inorganic COPCs. Table A-l lists the 20 wells

which met this screening criteria. These wells will be sampled for filtered and unfiltered TAL

metals. Field parameters (temperature, pH, conductivity, dissolved oxygen, and redox potential)
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will also be collected to support geochemical analysis. Two of these wells OU10-MW-06S and

WP-NEA-MW20-2S, are also being monitored for organic COPCs. Once repaired, well OU10-

MW-03s will also be monitored for both organic and inorganic COPCs.

A.3 Monitoring Frequency
The monitoring frequency for each sample location is a function of the location within the study

area (hill or outwash) and the class of COPC to be monitored.

Results of the groundwater flow and transport modeling indicated that contaminant migration in

the "hill" portion of the aquifer is minimal due to the low hydraulic conductivity of the dense

silts and clays which comprise the aquifer. For this reason, sample locations within the "hill"

portion of the aquifer are recommended for annual monitoring as indicated in Table A-l. One

exception is at FAA-B, where semi-annual monitoring will be completed to evaluate in-situ

oxidation performance.

The projected rate of transport of inorganic COPCs is very low in both the hill and outwash

portions of the aquifer, as demonstrated in the Groundwater Contaminant Transport Technical

Memorandum. Therefore, it is recommended that sampling of wells for analysis of metals

concentrations in groundwater be conducted on an annual basis. Because of the relatively higher

rate of VOC mobility indicated in the Contaminant Transport Technical Memorandum, wells

screened in the outwash to be sampled for organic COPCs will be sampled on a semi-annual

basis.

A.4 Data Evaluation / Monitoring Duration
OUl

Data collected from wells associated with OUl will be evaluated and reported in accordance with

requirements specified in the OUl Source Control Operable Unit ROD. The OUl monitoring

program will continue for a period of 5 years after cessation of groundwater extraction, or until

30 years after implementation of the remedial action, whichever is later.

OU2

Data collected from wells associated with natural attenuation monitoring of the BTEX plume at

OU2 will be evaluated in accordance with procedures documented in the BMP Site Specific
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Work Plan Addendum 2. Based on results of site-specific modeling conducted during the OU2

feasibility study, it is projected that the BTEX plume will diminish to levels below action levels

after approximately 11 years.

Data from the initial 5-year monitoring period are currently being evaluated to verify that natural

attenuation processes are reducing contaminant concentrations. If contaminant concentrations do

not decrease as anticipated, other remedial alternatives may need to be evaluated.

FAA-A

Data associated with the OUS off-site remedial action will be evaluated to determine whether

remedial action objectives are being met. This data evaluation will include an assessment of the

decrease in concentrations of organic COPCs at the OUS groundwater treatment system influent

and in the plume.

FAA-B

Wells associated with FAA-B will be sampled for VOCs on a semi-annual basis for a one-year

period. The sampling events will commence approximately 6 months after the recommended

alternative (in-situ oxidation) has been implemented and has reduced contaminant concentrations

below remedial action objectives. If contaminant concentrations remain below the remedial

action objectives after the conclusion of one year, monitoring at FAA-B will cease. Otherwise,

monitoring will continue until such time as the organic COPCs achieve MCLs.

Areas having Organic CQPCs above MCL but Within Target Risk Range

VOC data will be collected from wells monitored for organic COPCs for a period of 5 years.

The data will be evaluated in preparation for the 5 year program review milestone specified in

the National Contingency Plan (NCP). Evaluation will consist of reviewing concentration vs.

time graphs for obvious trends, e.g., all sample results below action levels, which would

substantiate termination of long-term monitoring at individual locations. Statistical analysis may

also be used to determine whether there exists statistically significant evidence of contamination

exceeding action levels. Results of the statistical analysis will also be used to substantiate

elimination of individual wells from the monitoring network. Locations which cannot be

eliminated based on the data evaluation will be retained for further monitoring.
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Areas having Inorganic COPCs above MCL

Inorganic analytical data be collected for an initial period of 5 years. Concentration vs. time

graphs of these data will be reviewed for obvious trends, and statistical analysis will be

conducted to determine whether there is statistically significant evidence of contamination

exceeding action levels. Locations where the data indicate that inorganic COPC concentrations

are below action levels will be eliminated from the monitoring network after 5 years of

monitoring data.

Filtered and unfiltered metals samples will be collected during the BMP. Filtering will be

accomplished using a 2-micron filter. The purpose of filtering is to remove coarser particles

from the nearwell environment rather than remove colloids. Data from filtered samples from

locations that exhibit significant concentrations exceeding action levels will be reviewed and

compared to data from unfiltered samples to determine whether there is conclusive evidence that

elevated concentrations of inorganic COPCs can be attributed to solid phase inorganics adsorbed

onto suspended particles. Locations where this phenomenon exist will be eliminated from the

monitoring network.

If an inorganic sample location cannot be eliminated after the first two evaluation steps, field

parameter data (pH, conductivity, dissolved oxygen, and redox potential) will be evaluated to

determine whether elevated concentrations are due to naturally occurring geochemical processes.

Locations where elevated concentrations can be attributed to naturally occurring processes will

be eliminated from the monitoring network.

It is anticipated that all locations sampled for inorganic COPCs (except for wells monitored in

accordance with the OUl SCOU ROD) will be eliminated from the monitoring network after the

three-phase data evaluation is complete. However, locations which cannot be eliminated based

on the data evaluation will be retained for additional monitoring.
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